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APPENDIX  1 


Scope  of  Services 


* 


j 


Contract  No.  DACW07-78-C -0049 


SCHEDULE  "A” 
SCOPE  OF  SERVICES 


1.  Obligation  of  the  Contractor.  The  Contractor  shall:  (a)  install 
and  maintain  instrumentation  suitable  for  gathering  prototype  data  on 
San  Francisco  Bay-Delta;  (b)  develop  the  necessary  software  to  convert 
the  data  into  the  specified  form  as  set  forth  in  paragraph  3;  (c)  fur¬ 
nish  documentation  of  required  computer  programs;  end  (d)  furnish  the 
results  to  the  Government  in  the  form  and  at  the  times  set  forth  below, 
and  furnish  all  necessary  personnel,  facilities,  equipment,  materials 
and  transportation  to  perform  the  work  described  herein  in  a  profes¬ 
sional  manner.  His  representatives  shall  be  available  to  meet  with 
Government  personnel  at  checkpoints  and  at  other  times  as  requested  by 
the  Contracting  Officer.  The  Contractor  shall  perform  his  services  in 
accordance  with  this  Schedule  and  the  General  Provisions.  He  shall  make 
appropriate  use  of  information  furnished  by  the  Government. 

2.  Obligation  of  the  Government.  Government  personnel  will  be  avail¬ 
able  for  advice  and  comments  on  all  work  under  this  contract.  They  will 
meet  with  the  Contractor  at  the  checkpoints  to  discuss  his  progress  and 
to  give  guidance.  Any  comment,  advice  and/or  guidance  given  by  Govern¬ 
ment  personnel  will  be  to  assist  the  Contractor  in  performing  his  work 
and  will  not  change  his  scope  of  services  or  release  the  Contractor  from 
performing  all  work  required  hereunder  unless  written  notification  of 
such,  signed  by  the  Contracting  Officer,  is  received  by  the  Contractor. 

3.  Description  of  the  Work.  The  purpose  of  prototype  data  acquisition 
under  this  study  is  to  obtain  a  quantitative,  detailed,  data  base  on 
salinity,  temperature  and  turbidity  variants  with  tides  and  currents. 

The  information  will  be  used  to  evaluate  the  "noise"  and  short  and  long 
term  response  time  of  the  prototype  and  the  results  of  physical  model 
tests.  The  data  by  itself  will  serve  as  a  historic  hydrodynamic  nodel 
of  Carquinez  Strait.  Two  types  of  stations  are  to  be  installed:  de¬ 
tailed  in-situ  stations  and  limited  in-situ  stations. 

Tne  detailed  in-situ  stations  will  observe  at  three  levels  in  the 
water  column  (near  surface,  mid-depth  and  near  bottom)  the  following 
parameters:  current  velocity  (magnitude  and  direction),  salinity  (from 
electrical  conductivity) ,  temperature,  and  turbidity  (percent  transmis¬ 
sion).  Information  of  tidal  elevation  will  be  obtained  using  a  pressure 
sensor  in  the  water  column.  Sample  interval  will  be  thirty  minutes  over 
a  two-year  period.  Station  locations  are: 
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Longitude 

Latitude 

a . 

Suisun  Eay  at  Chipps  Island 

Pile 

"21" 

12l°55’59" 

38*03 '06" 

b. 

Suisun  B«?.y  at  Port  Chicago 

Pile 

”17" 

122*01' 12" 

38*03'46" 

c . 

Suisun  Bay  above  Benicia  Br. 

Pile 

"6" 

122*06* 32" 

38*02 ’33" 

d. 

Carquinez  Strait 

Pile 

"20" 

122*11'39" 

38*03 ’15” 

e. 

San  Pablo  Bay 

Pile 

•  lg)t 

122*21 '04" 

38*02 ’32" 

A  limited  in-situ  station  shall  be  installed  to  record  mid-depth 
salinity,  turbidity,  and  temperature  at  the  following  location: 

Longitude  Latitude 

a.  Grizzly  Bay  122°02’19"  38"07'04" 

Exact  station  locations  and  installation  shall  be  cleared  with  the 
Coast  Guard. 

For  the  above  instrumentation,  the  precision  of  parameter  measure¬ 
ments  shall  be: 

a.  Tidal  stage  (+  1  cm  MLLW  10  sec.  sample) 

b.  Currents  (magnitude  +  0.05  m/s  and  direction  +  5°) 

c.  Electrical  conductivity  corresponding  to  salinities  of  one  to 
twenty-five  parts  per  thousand  (0.02  millimho/cm) 

d.  Temperature  +  0.1*C 

e.  Turbidity  (optical  transmissibility)  +  27.  full  scale 

The  government  will  furnish  the  necessary  electronic  data-gather ing 
and  recording  equipment.  The  Contractor  shall  furnish  all  mechanical 
{  equipment  necessary  for  proper  field  installation.  He  shall  also  obtain 
mooring  insurance  on  the  government-furnished  equipment.  He  shall 
maintain  all  equipment  in  operating  condition  so  £hat  specifications  are 
met.  Contractor  shall  safeguard  government  equipment  in  his  care  and 
shall  report  the  use  of  spare  parts  in  his  monthly  report  and  shall 
return  the  spares  or  their  substitutes  at  the  completion  of  this  con¬ 
tract  . 

Data  from  the  detailed  stations  shall  be  collected  on  tape  and 
computer  reduced  by  the  Contractor  using  government-furnished  computer 
(LBL)  as  follows: 

a.  Tidal  Elevation. 


(1)  For  each  station,  plot  filter’d  data  versus  time 


(2)  For  HH,  LH,  HL  and  LLt  plot  elevations  vermis  tine 
versus  distance 

(3)  For  HH,  LH,  HL,  and  LL,  plot  time  lag  versus  time 
versus  distance. 

b.  Currents. 

(1)  For  each  station  and  each  depth  plot  data  versus  time. 

(2)  For  each  station  and  slack,  maximum  ebb  and  maximum  flood, 
plot  vertical  lag  time  versus  time. 

(3)  For  each  depth  and  slack,  maximum  ebb  and  maximum  flood, 
plot  lag  time  between  stations  versus  time. 

c.  Salinity. 

(1)  For  each  station  and  each  depth,  plot  data  versus  time. 

(2)  For  each  depth,  plot  salinity  versus  distance  versus  time. 

(3)  For  each  station,  plot  salinity  versus  depth  versus  time. 

d.  Temperature. 

(1)  For  each  station  and  each  depth,  plot  data  versus  time. 

(2)  For  each  depth,  plot  temperature  versus  distance  versus 

time. 

(3)  For  each  station,  plot  temperature  versus  depth  versus 
time. 

e.  Turbidity. 

(1)  For  each  station  and  each  depth,  pl'ot  data  versus  time. 

(2)  For  each  depth,  plot  turbidity  versus  distance  versus 

time. 

(3)  For  each  station,  plot  turbidity  versus  depth  versus  time. 

(A)  Plot  turbidity  versus  salinity. 

Data  from  the  limited  station  shall  be  collected  on  tape  arid  com¬ 
puter  reduced  by  the  Contractor  as  follows: 
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a.  Salinity  -  plot  data  versus  time. 

b.  Temperature  -  plot  data  versus  time. 

c.  Turbidity  -  plot  data  versus  time. 


The  maximum  data  gap  shall  not  exceed  one  month  for  any  one  sta¬ 
tion.  Total  down  time  during  the  period  of  observation  shall  not  exceed 
30  days  per  year. 


Checkpoints. 


Checkpoint  1  Details  for  station  installation  including 

location,  support  systems,  instrumentation, 
calibration  procedures  and  data  reduction. 


Checkpoint  2  Report  of  installation  completion  including 

description  of  sites,  stations,  instrumentation, 
data  reduction  format  (tape  layout),  users 
manual,  and  calibration  reports. 

Checkpoint  3  thru  14  Monthly  reporting  of  data  with  edited 

computer  reduction  plots  in  microfiche,  and 
raw  and  reduced  data  on  tapes. 

Checkpoint  15  Final  Report,  including  complete  data  reduction 

for  the  period  of  installation,  and  final 
user's  manual  for  the  data  reduction  programs. 


5.  Period  of  Services  and  Reports.  The  Contractor  shall  perform  the 
work  to  obtain  data  for  a  one-year  period.  The  raw  and  reduced  data  for 
each  month  and  twenty  copies  of  the  specified  plots  in  microfiche  form 


shall  be  delivered  to  the  Government  within  fifteen  days  after  the  end 
of  each  month.  The  raw  data  shall  be  delivered  to  the  Government  in  the 


following  form: 


a.  9-track,  800  bpi  tape,  ASCII. 

b.  Tape  shall  be  blocked  12  SO-chavacter  records  per  block, 
even  parity. 

c.  The  first  tape  record  will  be  a  header  containing  the  following 

information:  an  identifying  label  of  1-10  characters;  data  and 

time  (GMT)  of  first  sampling  on  the  tape;  date  and  time  (GMT) 
of  the  last  sampling;  number  of  tapes  in  month’s  submittal, 
sequence  number  of  reel,  if  a  multi-reel  submittal,  and  the 
number  of  records  on  the  reel. 


d.  Each  record  will  represent  one  data  sampling  and  will  contain 
at  least  a  station  ID,  data  and  time  (GMT)  of  sampling,  current 
magnitude  in  cm/sec,  current  direction,  salinity  to  tenths  in 
parts  per  thousand,  temperature,  turbidity,  and  tidal  stage  in 
centimeters. 

e.  One  month  of  data  per  tape. 

The  schedule  for  checkpoints  commencing  with  the  notice  to  proceed 
is  as  follows: 

Checkpoint  1  -  15  Calendar  Days 

Checkpoint  2  45  Calendar  Days 

Checkpoints  3-14  -  Monthly  starting  45  days  after  Checkpoint  2 

Checkpoint  15  -  430  Calendar  Days 

A  final  report  will  be  submitted  430  days  after  the  notice  to 
proceed.  The  final  report  will  discuss  instrumentation  at  the  sites  and 
present  composite  plots  of  the  two  years  of  data.  The  final  report  will 
be  typed  single  spaced  on  8x10-1/2  inch  sheets.  Illustrations  shall  be 
computer  plots,  paper  or  microfiche,  suitable  for  reproduction. 

Optional  Services. 

I.  The  government  may,  at  its  option,  authorize  the  Contractor  to 
attempt  recovery  in  the  event  of  loss  or  damage  to  government  equipment. 
If  this  option  is  exercised^  the  Contractor  shall  search  and  recover 
such  items  as  may  be  found  within  a  two-day  search. 


II.  If  the  equipment  is  recovered  in  operating  condition,  the  govern¬ 
ment  may,  at  its  option,  authorize  reinstallation  of  the  equipment. 
Should  it  exercise  this  option,  the  Contractor  shall  perform  such_ rein¬ 
stallation. 

III.  If  the  equipment  is  not  recovered  in  operating  condition,  the 
government  may,  at  its  option,  authorize  repair  or  replacement ,  and 
should  it  exercise  this  option,  the  Contractor  shall  pay  for  the  cost  of 
such  repair  or  replacement  and  reinstall  the  equipment. 

IV.  The  government  nay  elect  to  extend  the  period  of  services  another 
year  by  giving  notice  to  the  Contractor  at  least  90  calendar  days  before 
checkpoint  14.  If  this  option  is  exercised,  the  checkpoint  definitions 
and  schedules  will  be  modified  by  changing  "Checkpoints  3-14"  to  read 
"Checkpoints  3-26,"  "Checkpoint  15"  to  read  "Checkpoint  27,"  and  "430" 
days  to  read  "795"  days. 

Payment  for  optional  services  shall  be  as  stated  in  article  4, 
Compensation  to  the  Contractor. 


1-5 


> 


APPENDIX  2 

Field  Data  Sheet  Forms 


CORPS  OF  ENGINEERS  PROJECT  DACW07-78-C-0049 
SAN  PABLO  “  CHIPPS  ISLAND 
GROUND  TRUTH  DATA  SHEET 


In  use  from 
February  1979  to 
Eebruary  1980 


STATION  (spell  out): _  STATION  NO.: _ 

CALIFORNIA 

CALENDAR  DATE:  MONTH  (spell  out): _  DAY _ YEAR 


(leave  blank) 

CALIFORNIA  ARRIVAL  TIME:_ 

DEPARTURE  TIME: _ 

RECORDER'S  SIGNATURE: _ 

PURPOSE  OF  STATION  VISIT: 


1) 

Visual  Insoection 

□ 

2) 

Instrument  Check 

□ 

3) 

Tape  Change 

□ 

4) 

Battery  Change 

□ 

5) 

Damage  Repair 

□ 

6) 

Other  1  |  : 

PHYSICAL  DATA:  _ 

DIRECTION  TOWARD  WHICH  CURRENT  IS  FLOWING  (degrees  magnetic) : 

TIME: _  EBB  OR  FLOOD?: _ 

FLOW  METER  READINGS  (start)  : _ (end)  : _ 

FLOW  METER  TIMES  (in  water)  :  _  _  (out  of  water)  : 


(leave  blank) 

COMMENTS  ON  CURRENT: _ 

BUCKET  TEMPERATURE  °C:_ 
SALINITY  BOTTLE  NUMBER: 


(leave  blank) 

REMARKS  (problems  with  equipment,  etc.): 
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REVISED  FORM — In  use 
from  February-July  1980 

CORPS  OF  ENGINEERS  PROJECT  DACW07-C-0049 
SAN  PABLO  -  CH'H’To  ISLAND 
GROTTO  TRUTH  DATA  SHEET 


INITIAL 


STATION  (spell 

out)  : 

STATION  NO. 

CALIFORNIA 

CALENDAR  DATE: 

MONTH  (spell  out) : 

DAY 

YEAR 

(leave  blank) 


CALIFORNIA  ARRIVAL  TIME: _ _ _ DEPARTURE  TIME: 

TASKS  ACCOMPLISHED  ON  THIS  STATION  VISIT: _ 


PHYSICAL  DATA: 

DIRECTION  TOWARD  WHICH  CURRENT  IS  FLOWING  (degrees  magnetic) : _ 

TIME: _ EBB  OR  FLOOD?: _ 

FLOW  MTR  REVS  (start)  : _ (end)  : _ (diff)  : 

FLOW  MTR  TIME  (in  water)  : _ _(out)  : _ (diff)  : 

REVS /MIN : _  SPEED : _ 

COMMENTS  ON  CURRENT :  _ 

BUCKET  TEMPERATURE  °C: _ 

SALINITY  BOTTLE  NUMBER: _  FIELD  SALINITY: _ 

(leave  blank) 

REMARKS  (problems  with  equipment,  etc.): 
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CORPS  OF  ENGINEERS  PROJECT  DACW07-78-C-0049 
SAN  PABLO  -  CHIPPS  ISLAND 
DATA  LOGGER  CHECK  SHEET 


In  use  from 
February  1979  - 
February  1980 


STATION  (spell  out) _ _ _ *_  STATION  NUMBER  * 

CALIFORNIA 

CALENDAR  DATE:  MONTH  (spell  out)  _  *  DAY  *  YEAR 

CALIFORNIA  ARRIVAL  TIME 

DEPARTURE  TIME  _ 

(leave  blank) 

RECORDER'S  SIGNATURE _ 

TASKS  ACCOMPLISHED  ON  THIS  STATION  VISIT 


1) 

Visual  Inspection 

□ 

2)  Instrument  Check 

□ 

3) 

Tape  Change 

□ 

4)  Battery  Change 

□ 

5) 

Damage  Repair 

□ 

6)  Other 

PROBE  1  (top) 

PROBE  2  (mid) 

PROBE  3  (bottom) 

INTERROGATION  TIME 


INTERROGATION  VALUES 


ZERO 

+BATT 

_ 

-BATT 

+ID 

vx 

>1 

> 

DIR 

-ID/DEPTH 

C 

T 

Tr 

TIME  METERS  OUT  OF  WATER:  Probe  1  _  Probe  2  _  Probe  3 

TIME  OLD  CASSETTE  REMOVED 
OLD  CASSETTE  LABEL:* 

^Station  Number  'J'  Start  Month 
(2  digits)  (2  digits) 


C  E 


write  A  or  B 


IS  NEW  TAPE  IN  CORRECTLY?  |  o‘ga  *0 
ON  BOTH  TAPE  CASSETTES?  *  f 


TIME  RECORDER  RESET 


DID  YOU  WRITE  THE  CORRECT  INFORMATION 


DID  YOU  CLOSE  THE  LATCH? 


TIME  ALL  METERS  SUBMERGED:  Probe  3  _  Probe  2  _  Probe  1 

IF  YOU  HAVE  SEEN  THE  TAPE  ADVANCE,  PLEASE  NOTE  TIME  AND  DATE  (spell  month) : 


REMARKS  (problems  with  equipment,  etc.): 
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INITIAL _  DATA 

STATION  (spell  out) _ 

CALIF.  CALENDAR  DATE:  MONTH  (spell  out) 
CALIF.  ARRIVAL  TIME _ 


TASKS  ACCOMPLISHED  ON  THIS  STATION  VISIT 


REVISED  FORM — In  use 
corps  of  engineers  project  DACW07-78-C-0049  from  February  -  July 

1  980 

SAN  PABLO  -  CHIPPS  ISLAND  A 

DATA  LOGGER  CHECK  SHEET 


_ *  DAY 

DEPARTURE  TIME 


STATION  NUMBER* _ 

DAY  *  YEAR 


MTR#  .  +ID 


INTERROGATION  VALUES 
V„  DIR  R  8  -ID/DP 


OLD 

BATTERY 

+ 

- 

NEW 

BATTERY 

+ 

- 

BM  TO  DPTH  BM  TO  WL 


DK  DPTH 


CALC  SALT 


INTERROGATION  TIME _ 

TIME  METERS  OUT  OF  WATER:  Probe  1 
TIME  OLD  CASSETTE  REMOVED _ 

OLD  CASSETTE  LABEL: ^  CE 


Probe  2 


Probe  3 


•  write  A  or  B 


Station  Number  Start  Month 
(2  digits)  (2  digits) 

IS  NEW  TAPE  IN  CORRECTLY?  — l  DID  YOU  WRITE  THE  CORRECT  INFORMATION  ON  THE  CASSETTE 

AND  DID  YOU  CLOSE  THE  LATCH?  | 

TIME  RECORDER  RESET _ _ 

TIME  ALL  METERS  SUBMERGED:  Probe  3 _  Probe  2 _  Probe  1 _ 

IF  YOU  HAVE  SEEN  THE  TAPE  ADVANCE,  PLEASE  NOTE  TIME  AND  DATE  (SPELL  MONTH):  _ 


CORPS  OF  ENGINEERS  PROJECT  DACW07-78-0049 
SAN  PABLO  BAY  -  CHIPPS  ISLAND 

NOTICE  OF  INSTRUMENT  CHANGE  OR  DATA  INTERRUPT 


DATE: 

STATION: 

INSTRUMENT  PACKAGES  INVOLVED: 

DATE  OF  CHANGE: 

NATURE  OF  CHANGE  OR  DATA  INTERRUPT  (INCLUDE  ALL  TIMES): 
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APPENDIX  3 


Summaries  of  Project  and  Field  Activities 


Summaries  of  Project  and  Field  Activities 


In-Situ  Field  Data  Gathering  Stations, 
San  Francisco  Bay/Delta  Salinity 
Intrusion  with  Navigation  Channels 
(Contract  DACW07-78-C-0049) 


15  December  1978  -  InterOcean  monitoring  equipment  received 
in  Santa  Cruz. 

18  December  1978  -  Unpacked  equipment. 

19  December  1978  -  Initial  equipment  checkout  and  station 
assignment  -  results:  found  one  meter  (SN  6271004,  top 
meter,  Port  Chicago)  with  a  non-functional  compass  and 

one  (SN6271012,  top  meter,  Chipps  Island)  with  intermittent 
problems  with  all  sensors. 

20  December  1978  -  InterOcean  Systems,  Inc.  sent  electronic 
engineer  to  aid  in  meter  testing.  He  fixed  a  loose  connection 
in  meter  SN6271004  to  fix  compass  problem  and  meter  SN6271012 
would  not  malfunction  as  before.  A  short  test  was  run 
during  the  day  of  each  station  system — results  showed 
everything  was  fine.  A  long-term  test  was  set  up  for  each 
station  system. 

27  December  1978  -  Each  current  meter  system  was  tested  to 
check  definition  of  Vx  and  Vy  relative  to  orientation  marks 
found  on  the  meter.  The  results  showed  that  only  one  meter 
had  probe  oriented  as  defined  in  the  literature;  the 
rest  were  opposite.  The  one  meter  (SN6271001)  was  altered 
(KLI  personnel)  to  read  consistently  with  the  others. 

Another  test  was  conducted  to  check  each  of  the  recorders — 
all  tested  satisfactorily. 

2-25  January  1979  -  The  original  tow  tank  data  compiled 
by  InterOcean  Systems  had  never  been  delivered  to  the  Corps 
or  KLI,  so  during  this  time  numerous  calls  between  KLI,  the 
Corps,  and  InterOcean  were  made.  Current  meter  performance 
data  variations  were  never  made  clear  by  InterOcean,  and 
KLI  was  reluctant  to  install  the  meters  until  it  was  certain 
that  all  equipment  met  the  project  specifications.  Late 
in  this  time  period,  tow  tank  tests  (conducted  9-10 
Decemier  1978)  results  were  delivered,  and  it  was  determined 
that  3  meters  (SN’s  6271004,  6271014,  and  6271017)  were  not 
within  specs.  Since  InterOcean  Systems  would  not  retow  the 
meters,  KLI  arranged  to  retow  the  meters  at  its  own  expense 
at  Berkeley. 
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During  this  time  period,  the  tape  reader  was  received  in 
Santa  Cruz  from  InterOcean  Systems,  Inc.  After  successfully 
mating  the  reader  to  the  computer,  it  was  found  that  it  would 
not  read  tapes  which  had  been  previously  read  at  InterOcean. 

The  reader  was  then  returned  to  San  Diego  where  it  was  dis¬ 
covered  that  the  tape  read  head  had  been  misaligned.  After 
receipt  back  in  Santa  Cruz,  tapes  were  then  successfully 
translated.  It  was  noticed,  however,  that  interrupts  in  tape 
reading  with  accompanying  data  shifts  happened  at  irregular 
intervals.  InterOcean  claimed  this  was  normal  and  no  more 
repairs  were  carried  out. 

26  January  1979  -  A  final  checkout  of  all  meters  was  carried 
out.  All  systems  seemed  OK  in  air  except  one,  SN  6271012, 
the  same  one  found  to  have  intermittent  problems  during  the 
initial  checkout  but  not  since  then.  Since  no  operation  man¬ 
uals  had  ever  been  received  from  InterOcean  and  none  of  their 
personnel  was  available  to  fix  the  problem,  it  was  necessary  to 
troubleshoot  the  problems  by  phone.  The  problem  was  finally 
located  as  a  bad  voltage  regulator  board.  It  was  replaced  with 
the  spare  board  which  had  been  supplied  with  the  spares  package 
and  everything  checked  out  fine. 

31  January  1979  -  Conducted  tow  tank  tests  at  Berkeley  with  the 
meters  listed  above  and  with  recorder  #6330225.  Results  showed 
only  2  of  the  3  meters  were  recorded,  except  for  the  very  first 
record  when  all  3  meters  were  recorded.  Of  the  records  avail¬ 
able,  little  to  no  improvement  over  the  data  provided  by  Inter¬ 
Ocean  was  evident. 

It  was  also  noted  during  the  tow  tank  tests  using  the  sur¬ 
face  readout,  that  the  turbidity  readings  of  each  meter  was 
greater  than  100%,  one  reading  123%. 

1  February  1979  -  Each  meter  was  tested  for  turbidity  in  a  tank 
of  tap  water.  All  meters  except  one  (SN  6271001)  were  found  to 
be  off;  the  range  was  92  -  124%  with  most  meters  over  100%. 

2  February  1979  -  Since  InterOcean  would  not  travel  to  Santa  Cruz 
to  recalibrate  the  turbidity  sensors,  KLI  personnel  opened  each 
pressure  case  and  recalibrated  each  meter  using  distilled  water. 

2-5  February  1979  -  Since  one  meter  did  not  record  during  the 
tow  tank  tests,  a  test  was  set  up  using  the  3  meters  and  the 
recorder  used  on  tow  tests.  Using  the  same  data  acquision  rate 
to  be  used  during  actual  data  collection  on  two  different  record¬ 
ers,  it  was  found  there  was  no  problem.  The  problem  noted  during 
the  tow  tests  was  then  assumed  to  have  been  caused  by  the  exten¬ 
sive  turning  on  and  off  of  the  recorder  between  tows. 
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It  was  noted,  however,  that  recorder  #6330228  (that 
assigned  to  the  Benicia-Martinez  Bridge  Station)  would  give 
variable  data  recording  lengths  upon  reset.  The  spare  recorder 
was  then  substituted  for  that  station,  and  the  faulty  recorder 
returned  to  InterOcean  for  repair. 

6  February  1979  -  Each  recorder  was  checked  again  for  cycling  - 
all  except  that  noted  above  checked  out  fine.  The  Operation 
manuals  arrived  from  InterOcean  Systems. 

7  February  1979  -  Unsuccessful  attempt  to  install  San  Pablo 
station . 

8  February  1979  -  San  Pablo  Bay  station  installed. 

9  February  1979  -  Benicia-Martinez  Bridge  and  Grizzly  Bay 
stations  installed. 

14  February  1979  -  Carquinez  Straits,  Port  Chicago,  and  Chipps 
Island  stations- installed . 

28  February  1979  -  First  scheduled  bi-monthly  "fly-by"  service. 
Changed  tapes  at  all  stations  and  did  meter  by  meter  checkout 
using  surface  readout  system.  All  checked  out  fine  except  the 
depth  sensors  at  San  Pablo  and  Chipps  Island  were  reading  much 
shallower  depths  than  possible.  It  was  assumed  that  these  were 
defective. 

2  March  1979  -  San  Pablo  station  was  revisited,  the  meters 
pulled  up  and  the  bottom  sensor  (SN  6271019,  I.D.  0.9v)  replaced 
with  the  spare  meter  on  hand  (SN  6271015,  I.D.  l.lv).  The  de¬ 
fective  sensor  was  shipped  back  to  InterOcean  for  repair. 

9  March  1979  -  Received  back  repaired  meter  from  InterOcean  and 
replaced  bottom  sensor  at  Chipps  Island  (SN  6271020,  I.D.  1.6v) 
with  the  repaired  meter  (SN  6271019,  I.D.  0.9v).  Returned  the 
defective  meter  to  InterOcean  for  repair. 

19  March  1979  -  First  day  of  first  scheduled  monthly  service 
trips  to  each  station.  Visited  San  Pablo  station,  pulled  all 
meters,  replaced  badly  corroded  sacrificial  zincs  on  all  meters, 
cleaned  turbidity  sensors,  and  checked  depth  sensor  on  bottom 
meter.  The  turbidity  sensors  on  all  meters  were  noted  to  be 
defective  upon  surface  checkout  after  reinstallation. 

Went  to  Carquinez  Straits  station  and  pulled  all  sensors. 
Since  the  cable  and  tensioning  turnbuckle  in  the  mooring  had 
been  noted  to  be  corroding,  the  whole  assembly  was  changed 
(all  moorings  are  now  heavily  zinced) .  Upon  reinstallation  of 
the  meters,  the  depth  sensor  on  the  bottom  meter  was  reading  too 
high  as  noted  for  the  other  defective  meters. 

20  March  1979  -  Full  monthly  service  carried  out  on  Benicia- 
Martinez  Bridge  station  -  all  was  fine.  Also  full  monthly 
service  carried  out  on  the  Port  Chicago  station.  Everything 
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checked  out  fine  except  that  the  recorder  would  not  initiate 
a  new  record  when  the  reset  switch  was  flicked.  The  spare 
recorder  was  exchanged  for  the  faulty  one.  Also  the  depth 
sensor  showed  signs  of  having  the  same  problem  as  noted  earlier 
for  other  stations. 

The  stations  at  Grizzly  Bay  and  Chipps  Island  had  tape  and 
battery  changes  only. 

21  March  1979  -  Since  so  much  trouble  was  being  noted  with 
equipment ,  a- technician  was  ordered  from  InterOcean  to  fix  the 
defective  equipment  in  the  field.  InterOcean  complied  and  sent 
a  man  late  on  20  March  1979.  He  then  accompanied  the  field  crew 
on  21  March  1979.  The  Port  Chicago  station  was  raised  and  the 
defective  meter  (SN  6271018,  I.D.  1.2v)  replaced  by  the  meter 
which  had  been  shipped  to  InterOcean  and  had  come  back  up  with 
the  technician  (SN  6271020,  I.D.  1.6v).  All  checked  out  fine 
using  the  surface  readout  system  after  reinstallation.  The 
problems  with  the  depth  sensors  turned  out  to  be  improperly 
tightened  fittings  inside  the  instrument.  This  allowed  leakage 
of  the  very  viscous  silicon  fluid  which  fills  the  sensor  after 
the  sensor  was  underwater.  The  pipe  fittings  had  not  been 
wrapped  with  teflon  tape  nor  tightened  sufficiently. 

The  station  at  Carquinez  Straits  was  then  raised  and  the 
defective  meter  (SN  6271007,  I.D.  l.Ov)  replaced  with  the  re¬ 
paired  meter  from  Port  Chicago  (SN  6271018,  I.D.  1.2v).  After 
reinstallation,  however,  the  surface  readout  system  showed  that 
the  sensor  was  not  operating.  The  instruments  were  again  raised 
and  the  original  meter  from  that  station  (SN  6271007,  I.D.  l.Ov) 
which  had  been  repaired  was  replaced  on  the  mooring.  After  re- 
installation,  the  surface  readout  check  showed  all  was  working 
fine.  The  defective  meter  (SN  6271018,  I.D.  1.2v)  was  found  to 
have  a  badly  soldered  connector  which  had  grounded  out  during 
repair  operations. 

22  March  1979  -  The  InterOcean  technician  spent  the  day  repair¬ 
ing- the- defective  meter  and  recorder.  The  recorder,  however, 
required  factory  repairs  and  had  to  be  shipped  back  to  Inter¬ 
Ocean. 

23  March  1979  -  Pulled  the  San  Pablo  station  and  replaced  the 
electrical  cables  connecting  the  turbidity  sensor  with  the  in¬ 
ternal  electronics.  It  appears  that  the  very  strong  currents 

in  the  area  buffet  and  flex  the  cable  and  connectors  sufficiently 
to  allow  leakage  of  salt  water  and  therefore  eventual  but  inevi¬ 
table  failure. 

4  April  1979  -  Bi-monthly  service  check.  All  stations  had  bat¬ 
teries  and  tapes  changed  and  all  probes  checked  using  the  surface 
readout  system.  The  San  Pablo  and  Carquinez  Straits  stations 
each  had  dead  batteries  upon  arrival  and  a  reduced  amount  of 
data  on  tape.  A  bad  turbidity  sensor  was  also  discovered  on 
the  mid  probe  at  Carquinez,  the  symptons  being  very  much  like 


those  exhibited  earlier  by  the  San  Pablo  station  which  had 
been  cured  by  new  cabling  on  the  sensors.  InterOcean  was  con¬ 
tacted  for  new  cables,  but  none  were  available  off  the  shelf. 
Production  was  held  up  by  a  faulty  batch  of  components  according 
to  InterOcean  and  shipment  was  not  received  until  around  14  April 
1979. 

The  remaining  stations  checked  out  in  good  condition. 

9  April  1979  -  The  Carquinez  station  was  checked  to  see  if  the 
batteries  were  OK.  At  that  time  everything  appeared  in  good 
condition,  although  the  turbidity  sensor  was  still  out  on  probe 
2.  A  surprisingly  small  amount  of  tape  was  taken  up  on  the  data 
reel.  Since  the  recorder  was  seen  to  advance  on  schedule,  it 
was  assumed  that  all  was  OK. 

19  April  1979  -  The  beginning  of  the  monthly  full  service  check. 

All  the  probes  were  raised,  cleaned,  zincs  changed,  and  the 
turbidity  interconnecting  cables  secured  to  prevent  further  flex¬ 
ing  in  the  strong  currents  and  subsequent  failure.  Again,  both 
San  Pablo  and  Carquinez  Straits  had  dead  batteries  and  nearly 
empty  tapes  upon  arrival.  Also,  the  San  Pablo  recorder  would  not 
initialize  a  new  program,  so  it  was  replaced  by  the  spare  recorder. 
Subsequent  repair  by  InterOcean  revealed  a  faulty  cable  intercon¬ 
necting  two  circuit  boards  which  caused  the  probes  to  be  continu¬ 
ously  powered  up  and  thus  draining  the  batteries. 

At  the  Carquinez  Straits  station,  it  was  necessary  to  re¬ 
place  the  mid-depth  probe  with  the  spare  since  changing  turbidity 
cables  or  circuit  boards  did  not  correct  the  problem.  The  recor¬ 
der  also  would  not  initialize  a  new  program  using  new  batteries 
but  manually  moving  the  tape  drive  spindles  seemed  to  remedy  the 
situation.  Subsequent  repairs  on  the  sensor  revealed  a  broken 
bulkhead  connector  in  the  endplate  of  the  meter  which  had  shorted 
out.  Physical  damage  was  indicated.  Since  this  was  not  a  result 
of  shipboard  handling,  it  can  only  be  assumed  that  something 
drifting  in  the  water  column  struck  the  probe. 

20  April  1979  -  The  remaining  stations  were  raised  and  checked. 

All  checked  out  well  except  at  Port  Chicago  where  the  recorder 
acted  like  the  tape  drive  was  sticky  but  did  not  seem  to  be 
malfunctioning.  Also  at  this  station,  the  mid  sensor  was  read¬ 
ing  very  high  in  all  functions  after  being  on  board,  cleaned, 
>>'*ndled,  etc.  Changing  circuit  boards,  cables,  etc.  did  not 
solve  the  problem  so  the  probe  was  not  replaced  but  sent  back 
for  repairs.  Subsequent  repairs  showed  a  short  in  a  connector 
i:o  the  mother  circuit  board.  Also,  for  some  unknown  reason,  the 
mooring  cables  had  become  twisted.  This  is  difficult  to  explain 
since  this  would  require  the  anchor  to  spin.  Divers  reported 
that  the  anchor  was  partially  buried.  The  twists  were  removed 
from  the  mooring. 

26  April  1979  -  The  repaired  meters (2)  and  recorder  were  received 
from  InterOcean  late  on  25  April  1979.  A  check  of  San  Pablo  sta¬ 
tion  indicated  all  was  in  order.  The  Carquinez  Straits  station, 
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however,  again  had  dead  batteries.  The  repaired  recorder  from 
San  Pablo  was  exchanged  for  the  faulty  one.  Subsequent  repairs 
on  this  recorder  showed  another  component  failure,  but  different 
from  what  failed  in  the  other  stations.  The  repaired  mid-depth 
sensor  was  not  replaced  on  the  mooring;  that  is  planned  for  the 
next  full  service  trip  (late  May  1979) . 

The  mid-depth  sensor  package  was  then  replaced  at  the  Port 
Chicago  station.  No  recorder  problems  were  noticed  on  that  visit. 

2  May  1979  -  The  regularly  scheduled  mid-month  fly-by.  The 
repaired  recorder  was  also  received  back  from  InterOcean  and 
was  picked  up  on  the  way  from  Santa  Cruz  to  Martinez.  Attempts 
to  exchange  this  recorder  with  the  Port  Chicago  recorder  were 
unsuccessful  because  the  repaired  recorder  (from  Carquinez 
Straits)  would  not  work.  The  old  recorder  appeared  to  be  working 
satisfactorily  so  it  was  retained  at  the  station.  Since  inter¬ 
mittent  problems  had  been  previously  noticed,  it  was  desired  to 
have  a  factory  check  of  the  recorder  to  be  completely  sure  it 
was  fully  operative. 

All  stations  checked  out  100%  with  the  exception  of  the 
mid-depth  probe  at  Port  Chicago  where  the  conductivity  sensor 
did  not  appear  to  be  functioning. 

3  May  1979  -  The  recorder  described  above  was  opened  and  a  loose 
connection  was  found.  Upon  reconnection,  the  recorder  functioned 
again  as  expected. 

7  May  1979  -  The  Port  Chicago  station  was  pulled  and  the  apparent 
errant  meter  (6271008,  I.D.  0.1  v)  taken  off  and  replaced  by  the 
recently  repaired  "spare'’  (6271010,  I.D.  1.4v).  After  reinstal¬ 
lation  of  all  the  meters,  the  surface  readout  check  showed  that 
the  same  problems  were  still  present  at  the  mid-depth  position. 
The  connecting  cable  was  therefore  suspected  of  being  the  prob¬ 
lem.  Checking  the  meter  removed  from  the  station  with  a  new 
cable  confirmed  this  suspicion.  Unfortunately,  the  cable  length 
for  the  center  position  is  33  feet  and  the  spare  cables  that  have 
all  connectors  in  place  are  31  feet.  Longer  spare  cables  have 
one  end  unterminated  to  accommodate  all  lengths  of  cable,  so  one 
Had  to  be  cut  and  terminated  to  replace  the  defective  one  on  the 
station. 

Also,  the  mooring  cables  which  have  been  noted  to  have  been 
twisted  at  this  station  were  untwisted  and  secured  so  that  no 
further  twisting  would  occur.  It  appears  that  while  tightening 
the  tv.rnbuckle  to  tension  the  line,  one  side  of  the  anchor  was 
lifted  just  sufficiently  to  allow  erosion  from  under  one  side. 

The  strong  current  forces  on  the  meters  and  mooring  must  have 
been  enough  to  allow  a  slow  spinning  of  the  anchor  with  a  resul¬ 
tant  twist  to  the  mooring. 

17  -  18  May  1979  -  Full  monthly  service  check.  The  Carquinez 
Straits  station  mooring  wire  had  corroded  in  half  and  the  meters 
were  suspended  by  the  electrical  cables.  Upon  recovery,  all 
meters  tested  fine.  The  mooring  was  reinstalled,  the  mid  meter 
that  had  been  there  (SN  6271018,  I.D.  1.2v  containing  a  depth 
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sensor)  was  replaced  with  another  with  no  depth  sensor  (SN 
6271008,  I.D.  O.lv). 

The  mid  depth  cable  was  replaced  with  a  new  one  at  the 
Port  Chicago  station  even  though  the  old  cable  now  seemed  to  be 
functioning  properly. 

All  other  stations  checked  out  in  good  shape. 


31  Mav  1979  —  During  the  bi-monthly  servicing  of  the  stations, 
spurious  data  was  discovered  from  surface  checks  of  meter  outputs 
at  station  1  (San  Pablo) .  At  this  station  all  parameters  from  the 
meter  at  the  mid-depth  (SN  6271013,  I.D.  0.8v)  gave  spurrous  data, 
and  the  turbidity  sensor  from  the  meter  at  the  top-depth  (SN  62710  , 

I.D.  0 . 6v)  was  out  of  service. 

Also  during  this  period  of  servicing  the  recorder  at  the  Port 
Chicago  station  failed  to  initiate  properly.  A  quick  check  revealed 
a  loose  hex  head  on  the  tape  drive,  which  was  tightened  in  the  field. 
The  recorder  was  returned  to  service  after  checking  it  for  proper 
initiation  response. 

8  June  1979  -  During  this  repair  visit  to  the  San  Pablo  station, 
the  meters at  the  surface  and  mid-water  depths  were  raised  in  an 
effort  to  correct  problems  previously  noted  during  the  service 
visit  of  31  May  1979.  The  mid-water  meter  (SN  6271013,  I.D.  0.8v) 
was  replaced  with  (SN  6271018,  I.D.  1.2v)  and  sent  to  InterOcean 
for  repair.  The  surface  meter  (SN  6271017,  I.D.  0.6v)  was 
returned  to  service  after  carefully  cleaning  the  turbidity  cable 
connector. 


During  this  visit  our  suspicions  that  heavy  growths  of 
fouling  organisms,  i.e.  hydroids,  barnacles,  and  isopods,  had 
accumulated  on  the  submerged  equipment  were  confirmed.  Further 
fouling  of  submerged  sensors  was  alleviated  by  periodic  retneva 
and  cleaning  of  the  meters . 
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14  June  1979  -  Once  again  the  recorder  (SN  6330226)  at  the  Port 
Chicago  station  had  failed  in  service,  so  it  was  replaced  with  the 
spare  recorder  (SN  6330227)  and  sent  to  InterOcean  for  evaluation 
and  repair. 

27  June  1979  -  This  bi-monthly  service  check  revealed  the  failures 
of  the  surface  meter  (total  failure)  (SN  6271012,  I.D.  1.7v)  and 
bottom  meter  (current  and  depth  failure)  (SN  6271020,  I.D.  1.6v) 
at  the  Chipps  Island  station  and  the  turbidity  sensors  of  the  meters 
at  the  mid  and  bottom  depths  at  the  Carquinez  Straits  station 
(SN  6271010,  I.D.  1.4v  and  SN  6271007,  I.D.  l,0v,  respectively). 

2  July  1979  -  During  this  repair  visit  the  surface  meter  at  the 
Chipps  Island  station  was  raised  and  replaced  with  SN  6271013, 

I.D.  0.8v  and  sent  to  InterOcean  for  repair.  Evidently,  the 
replaced  meter  had  been  struck  by  a  submerged  object,  breaking 
the  shaft  of  the  current  sensor  and  flooding  the  interior  of  the 
electronics  package  with  water. 

The  failure  of  the  turbidity  sensors  at  the  Carquinez  station 
was  not  corrected  at  this  time.  Heavy  seas  prevented  safely  re¬ 
trieving  and  solving  the  problems. 

13  July  1979  -  The  bi-monthly  service  check  revealed  spurious 
readings  from  the  depth  and  turbidity  sensors  of  the  bottom  meter 
at  the  Port  Chicago  station. 

At  this  time  the  meters  at  mid  and  bottom  depths  of  the 
Carquinez  Straights-  station  were  raised  for  repair  of  the 
turbidity  sensors.  The  connections  to  the  sensors  of  both  meters 
were  carefully  cleaned  and  reconnected.  The  meter  at  the  bottom 
depth  was  returned  to  service,  but  the  mid-depth  sensor  failed 
to  respond.  Further  tests  isolated  the  problem  as  a  failure  of 
the  main  cable  which  connected  the  meter  to  the  recorder. 

The  original  recorder  (SN  6330226)  at  Port  Chicago  was  rein¬ 
stalled  for  recorder  SN  6330227. 

17  -  18  July  1979  -  Meter  number  6271012  (I.D.  1.7)  was  installed 
at  San  Pablo  mid-position  to  free  meter  number  6271018  (I.D.  1.2v) 
for  use  at  the  bottom  position  at  Chipps  Island.  Meter  number 
6271020  (I.D.  1.6v)was  then  removed,  and  number  6271018  (I.D.  1.2v)  was 
replaced  at  the  bottom  position  at  Chipps  Island. 

The  mid-position  probe  at  Carquinez  Straits  (SN  6271010, 

I.D.  1.4  v)  was  raised  to  fix  bad  conductivity  and  turbidity 
sensors.  New  circuit  boards  and  cable  connection  cleanings  did 
not  correct  the  problems. 

6  August  1979  -  A  spare  cable  was  installed  at  the  mid-depth 
probe  at  Carquinez  Straits  which  corrected  all  problems. 

A  brief  survey  of  all  stations  indicated  that  the  turbidity 
sensor  at  the  mid-depth  meter  (SN  6271012,  I.D.  1.7v)  had  failed 
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at  the  San  Pablo  station,  and  that  both  meters  at  the  bottom  and 
surface  depths  at  the  Port  Chicago  station  were  out  of  service. 

After  raising  the  meters  at  the  Port  Chicago  station,  both  electronics 
packages  were  discovered  flooded  in  the  manner  described  previously 
for  the  surface  depth  meter  at  the  Chipps  Island  station..  Both 
meters  were  sent  to  InterOcean  for  repair,  leaving  only  the  meter 
at  mid-depth  in  service  at  the  Port  Chicago  station. 

22  August  1979  -  Throughout  the  bi-monthly  check  of  all  stations 
a  survey  indicated  that  all  bottom  and  some  mid-depth  turbidity 
sensors  were  fouled  with  marine  growth  as  previously  described. 

These  sensors  were  cleaned  of  growth  and  their  meter  zincs  replaced 
before  being  returned  to  service. 

During  this  visit  the  meter  at  the  bottom  depth  at  the  Port 
Chicago  station  (SN  6271019,  I.D.  0.9v)  was  returned  to  service. 
However,  the  surface  depth  meter  had  not  been  repaired  at  InterOcean 
and  could  not  be  returned  to  service  at  this  time. 

17  September  1979  -  During  the  bi-monthly  service  visit  the  meter 
for  the  surface  depth  at  the  Port  Chicago  station  was  to  be 
reinstalled.  However,  the  meter  could  not  be  placed  in  position  at 
this  time,  because  InterOcean  failed  to  replace  the  mounting  tabs 
after  removing  them  in  the  course  of  repairing  the  meter  at  the 
factory. 

20  September  1979  -  After  manufacturing  extra  sets  of  mounting 
tabs  and  installing  the  meter  for  the  surface  depth  at  the  Port 
Chicago  station  (SN  6271004,  I.D.  0.7v),  a  faulty  recorder  at 
the  Chipps  Island  station  was  discovered  and  replaced  with  the 
spare  recorder.  The  station  was  returned  to  service  and  the 
recorder  sent  to  InterOcean  for  repair  and  evaluation. 

2-3  October  1979  -  At  this  time  all  meters  and  recording  equip¬ 
ment  at  the  six  stations  were  removed  and  delivered  to  Kinnetic 
Laboratories  in  preparation  for  cleaning,  recalibration,  and 
shipment  to  InterOcean  for  modification  as  needed  (refer  to  letter 
of  21  November  1979). 

2  November  1979  -  All  stations  were  re-established  following 
instrument  recalibration  and  treatment  for  fouling  growth.  The 
meters  were  painted  with  a  semi-hard  boat  bottom  paint,  toxic  to 
fouling  organisms. 

All  parameters  at  each  of  the  six  stations  were  functioning 
except  for  turbidity  at  the  mid-depth  meter  at  the  San  Pablo 
station,  conductivity  at  the  bottom  depth  meter  at  the  Benicia 
Bridge  station,  and  the  Grizzly  Bay  station.  No  solution  was 
found  for  these  problems  —  the  spare  turbidity  board  had  been  used  and 
not  yet  replaced  by  InterOcean  and  spare  boards  and  cable  cleanings 
did  not  help  the  conductivity  problem. 

6  November  1979  -  The  Grizzly  Bay  station  was  raised  and  the 
cable  connections  cleaned  to  restore  the  station  to  full  service. 
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27  -  28  November  1979  -  During  the  bi-monthly  service  check  several 
problems  were  discovered  at  a  few  of  the  stations.  Turbidity 
sensors  at  the  surface  and  mid-depths  had  failed  at  the  San  Pablo 
station.  The  conductivity  sensor  at  mid-depth  at  the  Benicia 
Bridge  station  produced  substantially  lower  readings  than  either 
the  surface  or  bottom  (now  functioning)  sensors.  The  standoff  at 
the  Port  Chicago  station  was  bent  and  twisted,  probably  as  a  result 
of  being  hit  by  a  ship.  The  surface  readout  indicated  that  the 
meters  were  still  functioning,  but  mechanical  damage  to  the  mooring 
prevented  recovery.  At  this  station  the  compass  and  turbidity 
data  from  the  meter  at  the  bottom  depth  was  spurious  and  could 
not  be  corrected  until  a  replacement  for  the  standoff  was  manu¬ 
factured  and  the  meters  raised. 

4  December  1979  -  At  this  time  a  repair  visit  was  made  to  the 
stations,  and  the  turbidity  sensor  at  the  mid-depth  meter  was 
returned  to  service  at  the  San  Pablo  station  after  a  faulty  cable 
connecting  the  sensor  to  the  electronics  package  was  replaced  with 
spares  recently  received  from  InterOcean.  Probe  1  turbidity  was 
still  nonfunctional  after  standard  repair  efforts  were  tried. 

A  recorder  malfunction  at  the  Carquinez  Straits  station  detected 
by  periodic  spot  checks  of  raw  data,  was  corrected  by  replacement 
with  the  spare  recorder'.  A  quick  inspection  of  the  faulty  recorder 
revealed  a  loose  connection  within  the  electronics  package.  After 
reconnecting  the  internal  fitting,  the  unit  was  satisfactorily 
field  tested  and  returned  to  service. 

11-12  December  1979  -  During  the  bi-monthly  servicing  trip,  the 
meters  at  the  Carquinez  Straits  station  were  rezinced  and  inspected 
for  fouling.  Also,  a  faulty  turbidity  sensor  was  returned  to 
service  after  the  connectors  were  carefully  cleaned. 

Since  the  previous  week,  the  station  at  Benicia  Bridge  was 
struck  by  a  ship,  destroying  the  main  power  batteries  and  damaging 
the  recorder.  However,  surface  readout  values  indicated  that  the 
meters  escaped  damage  and  were  easily  returned  to  service  after 
replacing  the  batteries  and  the  spare  recorder.  The  conductivity 
at  mid-depth  now  appears  to  be  functioning  properly. 

At  this  time,  the  surface  instrumentation  check  device  ("blue 
box")  failed  midway  through  the  service  check,  and  the  operations 
of  the  stations  at  Grizzly  Bay,  Chipps  Island,  and  Port  Chicago 
were  unconfirmed. 

18  December  1979  -  With  the  repaired  blue  box  device  (at  Kinnetic 
Laboratories)  and  a  replacement  for  the  standoff  destroyed  at  the 
Port  Chicago  station,  the  repairs  and  the  bi-monthly  service  check 
were  completed.  The  standoff  was  replaced  and  reinforced.  However, 
due  to  time  constraints,  repair  of  the  meter  at  the  bottom  depth  at 
Port  Chicago  was  not  attempted.  In  addition,  checks  revealed  all 
parameters  of  the  meter  at  the  surface  depth  at  this  station  were 
high  by  a  factor  of  ten,  necessitating  its  future  removal  and 
examination. 
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26  -  27  December  1979  -  During  this  bi-monthly  service  visit, 
several  problems  were  discovered  at  the  Port  Chicago  station.  All 
the  parameters  of  the  meter  at  the  surface  depth  (SN  6271006, 

I.D.  0.3v)  were  nonfunctional,  and  the  meter  was  removed  and 
inspected.  The  power  input  of  the  mother  board  was  shorted  out 
and  had  to  be  taken  out  of  the  field  for  repair.  The  compass  and 
turbidity  outputs  of  the  meter  at  the  bottom  depth  (SN  6271019, 

I.D.  0 . 9v)  were  out,  and  it  was  raised  for  repair.  The  turbidity 
sensor  was  returned  to  service  after  the  cable  from  the  sensor  to 
the  electronics  package  was  replaced  with  a  new  one.  However,  the 
compass  would  have  to  be  returned  to  InterOcean  for  repair  before 
being  returned  to  service.  At  this  time  the  surface  readout 
Instrument  failed.  Data  logger  data  could  not  be  taken  for  the 
Port  Chicago,  Benicia  Bridge,  Carquinez  Straits,  and  San  Pablo 
Jtations,  and  the  instrument  will  have  to  be  repaired  before  the 
-•instrumentation  at  these  stations  can  be  checked  for  functionality. 


Addendum  for  27-28  November  1979  -  During  the  final  stages  of 
this  visit  the  Port- Chicago  station  was  revisited  in  an  effort 
to  recover  probe  #3(SN 6271020  ID  1.6  v.)  and  replace  its  non¬ 
functioning  compass  with  repaired  meter  (SN6271019  I.D.  0.9  v.). 
The  exchange  was  accomplished  with  a  great  deal  of  effort, 
although  the  standoff  could  not  be  replaced  at  this  time. 

10  January  1980  -  Having  had  some  recent  bad  experiences  with 
" repaired "  equipment  back  from  InterOcean,  we  checked  out  the 
"blue  box"  device  with  a  repaired  meter  (SN62710  I.D.  1.4  v) 
and  later  with  two  meters  at  the  San  Pablo  Station  (SN6271017 
I.D.  0.6  v  and  SN  6271012  I.D.  1.7  v) .  Evidently  InterOcean 
had  not  checked  out  the  box  before  sending  it  to  us  because 
the  same  symptoms  persisted  as  had  been  noted  before  sending 
the  equipment  to  InterOcean  for  evaluation  and  repair.  As  a 
result,  we  could  not  check  the  functionality  of  the  meters  on  the 
stations  or  use  the  blue  box  readings  as  a  cross  check  on  ground 
truth  data  at  this  service  visit. 


However,  we  continued  with  our  normal  bimonthly  servicing 
of  the  stations,  and  discovered  that  the  station  at  Port  Chicago 
had  been  hit  again  since  our  last  visit  of  the  26th  and  28th 
of  December  1979.  The  standoff,  which  was  constructed  of  Jj  inch 
stainless  steel,  was  bent,  and  the  contents  of  the  white  instrument 
case  were  damaged.  The  case  had  probably  fallen  from  the  tower 
causing  the  two  motorcycle  batteries  to  fall  against  the  recorder, 
breaking  the  batteries  and  the  power  plug  fixture  against  the 
inside  of  the  white  instrument  case.  The  recorder  and  the  batteries 
were  replaced  with  the  spares.  Probe  #3  (SN6271019  I.D.  0.9  v) 
was  raised, and  its  compass  was  removed  for  repair  at  InterOcean 
since  the  spare  meter  available  was  used  to  replace  the  missing 
one  at  the  probe  #1  position  (top) . 

29-30  January  1980  -  After  receiving  the  now  repaired  blue  box 
yet  again  from  InterOcean,  we  made  another  bimonthly  service 
check  and  found  that  the  San  Pablo  station  had  been  vandalized 
beyond  immediate  repair.  At  the  station  the  recorder  and  cables 
to  the  meters  were  destroyed,  the  batteries  missing,  the  instrument 
case  destroyed,  the  standoff  slightly  bent,  and  the  winch  badly 
cut.  The  meters  were  retrieved  and  were  evidently  unharmed. 

(Please  see  letter  of  31  January  1980  for  details.) 

At  the  Port  Chicago  station,  the  meter  (SN6271019  I.D.  0.9  v) 
at  probe  #3  position  (bottom)  was  raised  and  the  repaired  compass 
from  InterOcean  installed.  However,  it  remained  in  a  non-functional 
status  and  was  replaced  with  the  spare  meter  also  recently  returned 
by  InterOcean  (SN6271020  I.D.  1.6  v.)  Aj.1  three  meters  were 
returned  to  their  positions,  but  the  temperature  at  probe  #1 
position  (top)  was  giving  nonsensical  "blue  box”  readings. 

14  February  1980  -  During  this  bimonthly  service  visit  the  recorder 
at  the  Carquinez  Station  was  replaced  with  the  spare  because  data 
tapes  from  that  recorder  continued  to  jam  during  readout  pro¬ 
cedures  at  data  processing.  The  replacement  of  the  recorder  at 
Carquinez  prevented  the  re-establishment  of  the  San  Pablo  station 
since  that  station  is  being  used  as  spares. 

The  following  problems  were  also  detected.  At  Carquinez  the 
meter  at  probe  #2  (middle)  (SN6271008  I.D.  O.lv)  gave  spurious 
turbidity  data.  At  the  Benicia  Station,  the  conductivity  data 
at  probe  #2  (SN6271001  I.D.  0.5  v)  was  incorrect.  At  the  Port 
Chicago  station  the  compass  was  out  of  service  at  the  probe  #1 
position  (top)  (SN6271006  I.D.  0.3  v) .  At  the  Chipps  Island 
station  the  turbidity  sensor  at  probe  #2  position  (middle)  is  out 
of  service  (SN6271013  I.D.  0.8  v.) 

26  February  1980  -  Since  InterOcean  had  not  repaired  the  faulty 
recorder  from  Carquinez,  we  did  not  anticipate  re-establishing 
the  San  Pablo  station  at  this  time.  Armed  with  this  knowledge 
we  intended  to  use  the  meters  from  the  San  Pablo  station  as 
replacements  for  faulty  ones  at  other  stations. 
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Faulty  meters  at  other  stations  included  those  mentioned 
above.  Briefly,  SN6271008,  I.D.  0.1  v.  was  replaced  with 
SN6271012,  I.D.  1.7  v.  (faulty  current  sensor)  at  the  Carquinez 
station;  SN6271001,  I.D.  0.5  v.  was  replaced  with  SN6271015, 

I.D.  1.1  v.  (faulty  conductivity  and  current  sensors  at  the 
Benicia  station);  and  SN5271006,  I.D.  0.3  v.  was  replaced  with 
SN6271017,  I.D.  0.6  v.  (faulty  compass  at  the  Port  Chicago 
station) . 

In  addition  other  sensor  and  recorder  problems  were  dis¬ 
covered.  The  turbidity  sensors  on  SN6271007  I.D.  1.0  v.  (probe  #3, 
bottom),  SN6271002  I.D.  1.5  v  (probe  #1,  top)  at  the  Carquinez 
and  Benicia  stations,  respectively,  were  out  of  service,  as  was 
the  compass  (SN6271013  I.D.  0.8  v.)  of  the  probe  #2  position 
(middle)  at  the  Chipps  Inland  station.  The  recorder  at  the 
Port  Chicago  station  refused  to  initiate  or  tape  advance,  so 
the  data  could  not  be  recorded  at  this  time.  The  spare  meter 
was  still  out  of  service  and  not  repaired  by  InterOcean  since 
14  February  1980  so  no  replacements  could  be  made.  Presently, 
the  Port  Chicago  station  and  the  San  Pablo  stations  are  out  of 
service,  because  both  recorders  are  at  InterOcean  for  evaluation 
and  repair,  as  are  the  four  probes  previously  mentioned. 
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12  March  1980  -  Reinstall  recorder  at  Port  Chicago. 

19  March  1980  -  Install  probes  SN6271006  (0.3v,  top)  and 
SN6271001  (0.5,  mid)  at  Benicia.  (Installation  of 
SN6271006  was  not  planned.  The  wake  of  a  U.S.  Navy 
ship  during  the  servicing  procedure  was  thought  to  have 
effected  damage  to  the  turbidity  sensor  wire  on  SN6271002 
(1.5,  top),  necessitating  a  change.  Probes  SN6271002 
and  SN6271015  checked  out  satisfactorily.  These 
changes  were  necessary  because  probe  SN6271015  has  a 
depth  sensor  and  was  needed  at  San  Pablo. 

21  March  1980  -  Reinstall  San  Pablo  Station  with  probes 

SN6271002  (1.5,  top),  SN6271008  (0.1,  mid),  SN6271015 
(1.1,  bottom),  and  recorder  SN6630229. 

25  March  1980  -  Polarity  on  digital  data  scanner  ("blue 

box")  SN627 1021  inadvertently  reversed,  causing  instru¬ 
ment  to  be  damaged.  Digital  data  scanner  sent  to 
InterOcean  for  repairs.  No  ground  truth  data  are 
available  for  bimonthly  service  of  25  March. 

10  April  1980  -  Digital  data  scanner  returned  to  service  for 
bimonthly  service. 

28  -  30  April  1980  -  Recorder  SN6330229  at  San  Pablo  found 
to  be  non-functional.  All  equipment  removed  and 
recorder  sent  to  InterOcean.  Replaced  probe  SN6271006 
(0.3  top)  with  SN6271002  (1.5)  to  correct  faulty 
temperature  sensor  at  Benicia.  Sent  SN6271006  to 
InterOcean.  Replaced  SN6271020  (1.6,  bot)  with 
SN627101 5  (1.1)  for  testing  of  SN6271020*s  depth 
sensor. 

16  -  19  May  1980  -  Analyses  of  Berkeley  data  displays  on 
microfiche  indicated  possible  recorder  problems  at 
Benicia.  Change  recorder  SN633025  for  SN6330229  which 
had  been  returned  from  InterOcean  (previously  at  San 
Pablo).  Exchange  probe  SN6271010  (1.4,  mid)  at  Port 
Chicago  station  with  faulty  current  sensor  for  probe 
SN6271006  (0.3)  (recently  returned  from  InterOcean). 

Send  probes  SN6271010  and  SN6271008  and  recorder 
Sn6330225  to  InterOcean  for  service. 

2-3  June  1980  -  At  Chipps  Island,  replace  recorder 

SN6330228  for  recorder  SN6330225  recently  returned  from 
InterOcean.  Send  recorder  SN6330228  to  InterOcean  for 
service. 
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20  June  1980  -  Reinstall  San  Pablo  Station  using  recorder 

Stl6330228 .  Install  probes  SN6271010  (1.4  ,  mid) 
(recently  returned  from  InterOcean)  and  SN6271020  (1.6, 
bot).  The  planned  installation  of  probe  SN6271008 
was  aborted  and  SN6271019  (0.9,  top)  was  substituted 
(SN6271008,  newly  returned  from  InterOcean  was  found  to 
be  completely  non-functional).  Probe  SN6271008  was 
subsequently  returned  to  InterOcean. 

24  June  1980  -  Exchange  battery  at  San  Pablo  (severe 

weather  20  June  had  resulted  in  cracking  a  new  battery, 
thus  necessitating  using  a  battery  which  had  been  in 
service  elsewhere.)  An  excessive  amount  of  tape  on  the 
output  side  of  the  cassette  was  noted.  The  cassette 
was  exchanged  and  the  battery  replaced.  Subsequent 
study  of  the  cassette  record  has  shown  recorder  fail¬ 
ure:  1)  wrong  number  of  data  lines;  2)  loss  of  data 

from  one  probe;  3)  missing  turbidity  and  compass  words 
to  such  an  extent  as  to  make  the  retrieval  of  data 
unfeasible  (recorder  SN6330228). 

2,  3  July  1980  -  All  instruments  removed. 

21  July  1980  -  Except  for  probe  SN6271009  (at  InterOcean) 

and  recorder  SN6330228  (at  Kinnetic  Laboratories),  the 
transfer  of  all  recorders,  conductor  cables,  probes  to 
USGS  personnel  completed. 
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T?.  5T":*l^TlON  Of  AMSNOMCNT/MOOS/ICAriON 


A  change  in  accounting  and  appropriation  data  as  reflected  in  Block  10. 

Also,  as  referenced  in  the  Contractor's  letter  dated  12  December  1978,  a  field  station 
relocation  (from  Pile  #17  to  Pile  #19)  is  authorized  due  to  the  removal  of  Pile  #17  by 
the  Coast  Guard. 

Finally,  since  it  is  likely  that  the  precision  of  speed  observations  required  of  the 
Contractor  may  not  be  attainable  by  the  equipment  furnished  him  by  the  Government,  Para¬ 
graph  3.b  which  now  reads  "Currents  (magnitude  +  0.05  m/s  and  direction  +  5°)”  is  changed 
to  read  "Currents  (magnitude  +  10%  of  full  scale  and  direction  +  5°)". 

There  is  no  additional  cost  to  the  Government  as  a  result  of  this  modification. 
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CnUl  1820  West  Cliff  Drive 
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IJ  A CCCw?«T.Vj  an J  APPROPRIATION  *.AfA  ,/f  •r^utre-si 


:i  ’M:r.  si  Ov  A  APPLIES  OM  TO  F/.-O'T  IAT  'NS  OF  cUNT.'-ACTS  ORDFRS 

Th s :.Mn^« Ofj*r .4 -45*^1  ruf^uam to _ A r L i c .1  €  2>  Changes 

Th#  CfUNIfS  4*t  Mfttl  ■  "•  c 


2  a»e  made  co  tne  above  numbered  contract,  order 
n  r,,#  *»o*«  numbered  con*-  •>:»  r"Jer  >  moju  ec  to  'el'ect  tn»  Jdm<msfr8five  cPan^es  ESutn  as  changes  m  pav.i.g  office.  approonat»on  jjta.  etc  J  set  fprh  m  biock  12 
|  |  Th.i  jui’r'emenrat  A^e«tment  >s  entered  into  rr.-s’-ant  to  authority  cf _ _ _ _ _ _ 


It  mouses  the  ab)ve  — jeered  conf*afj  as  set  forth  ,n  block  l*. 


.2.  at::eiPT'0N  01  A.vtNovtN'.vuo.FiCAruN 

Tii  i s  change  reflects  display  methods  developed  during  design  of  the  analysis  program  under 
the  contract.  These  display  methods  appeared  more  workable  than  the  methods  originally 
specTTTed,  once  actual  data  began  to  become  available. 

I  tern  b.  on  page  3  of  Schedule  "A",  Scope  of  Services  is  changed  as  follows: 

(1)  For  each  station  and  each  depth  plot  speed  and  true  direction  versus  time. 

(2)  For  each  station  and  each  depth  plot  mainstream  and  transverse  comDonents  of 

speed  versus  time, 

speed  for  all  depths  versus  time, 
speed  for  all  stations  versus  time. 


(3)  For  each  station  plot 
(M  For  each  depth  plot 
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There  is  no  additional  cost  to  the  Government  as  a  result  of  this  mod  i  f  i  c.i  t  i< 
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STANDARD  FORM  30  JULY  1966 
general  jIkvjus  administration 
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P00005 


INDMENT  OF  SOLICITATION/MODIFICA  A  OF  CONTRACT 


2  EFFECTIVE  DATE 

80  May  05 


r equisi  i ion/ purchase  request  no 


6  ADUiNtSTlRED  8 Y  tlf  t* ktf  ifcua  Mur I  H 


US  Army  Engineer  District,  San  Francisco 
Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105 


7  CONTRACTOR 

NAME  AND  ADORESS 


fACiurr  code 


Kinnetic  Laboratories,  Inc, 
1820  West  Cliff  Drive 
Santa  Cruz,  CA  95060 


|  AMENDMENT  OF 
I  SOLICITATION  NO. . 


|  MODIFICATION  OF 
I  CONTRACT/OROER  NO.  . 


78  Jul  27 


;  9  THIS  BLOCK  APPLIES  ONir  TO  AMENDMENTS  OF  SOLICITATIONS 


\  ^2]  numtwM  <04«Cit4*iOi»  >%  m» *»oeU  eft  ft#t  forth  n  b<ut«  12  TK,  hour  and  date  ft0*c<l>ed  tor  receipt  of  ONm  Q  »  eilarwted,  Q  it  not  attended 

Oficrort  mux  a :  fcncmiedfe  >«ce<(M  of  IfHt  *rr^r*am*nt  poor  to  the  nour  md  04 1*  ipocitwd  >n  in*  ulicitaiion.  or  n  emended.  by  on*  of  th*  tonowing  methods. 

I,'  «•  -  «*>„  >nd  r , turning _ copies  at  this  »mer.dme«t .  9y  acknowledging  receipt  oi  amendment  on  each  copy  oi  th*  offer  submitted.  or  I  c)  By  separate  i*tt*r  or  telegram  wnch  includes a  reference  !5 

th*  MfCital  •  and  anendmem  numom  FAILURE  OF  TOUR  ACKNOWLEDGMENT  TO  BE  RECEIVED  AT  THE  ISSUING  OFFICE  PRIOR  TO  THE  HOUR  ANO  DATE  SPECIFIED  MAY  RESULT  IN  REJECTION  OF 
TOUR  OF  <  *■  by  vrrtua  of  (his  «mar*m«nt  you  oevre  to  change  on  of  tar  already  submitted.  such  change  may  b*  mad*  by  t*t*framor  i*tt*v.  provided  such  telegram  or  letter  makes  reference  to  the  solicitation  and 
if**  eno  is  received  poor  to  tne  opening  nour  and  date  specified. 


10  ACCOUNTING  ANO  APPROPRIATION  DATA  f//r#*wrr4j 

96X3122  Construction  General  CF.  Civil  04203  BB326  30  1XCB  OOno  284  GA 

1 1  IMIS  BLOCK  KWliCS  ONI*  10  MOOJiCATiONS  Of  CONIRACTS/OBOERS 

111  □  T h«t  Change  Order  is  rmftued  pursuant  ip _ -  I 

The  Charge:  sat  4onh  m  bioce  12  are  made  to  th*  jpom  numbered  con  tract/ order. 

(b)  Q  Th*  aide*  n^r-tareo  cort/ectordcf  «s  mnc.fiod  to  r?h*ct  th*  admin,  strain*  changes  (such  at  changes  in  paying  offica.  appmpnaten  data,  etc  )  sat  forth  m  block  12. 

it.)  Th*  Supplement*  Agreement  <s  entered  -nto  pursuant  to  authority  of  — QfiJLlilil  TV UJUifcl fhf>  CQiLtXA£l 

It  modules  me  abm*  manbered  ront'j:*  as  set  forth  »n  b*ocfc  12  _ _ 

I  IT  D? «CP»»TI0N  d  AMENDMENT  MOOlf  ICKTiON 

ueljys  i.i  installation  caused  by  the  failure  of  the  Government  to  furnish  calibration  curves 
for  its  equipment  and  the  late  delivery  of  the  equipment  interrupted  the  initial  data 
gathering  period  thus  necessitating  this  modification  for  an  additional  six  (6)  month 
monitoring  period.  Work  remains  as  described  in  the  Option  IV  to  the  contract  except  the 
period  of  services  is  only  to  include  the  period  of  January  throuph  June  1980  for  this 
additional  monitoring  period,  and  until  30  Sep  80  for  completion  of  final  renort. 


I 


In  considerat ion  of  the  work  and  services  to  be  performed  hereunder,  the  Contractor  shall  bel 

paid  one  hundred  r.:r-Tv  dive  tndudand  ant  no'icutnd  dollars  <.-123,000. no)  which  „u-.  ahai: 

constitute  payment  in  full.  The  total  contract  amount  is  increased  to  TWRFF  HUNDRED 
SEVENTEEN’  THOUSAND  THREE  HUNDRED  SIXTY-FIVE  AND  NO/IOOTHS  DOLl-ARS  (  S  3 1  7 , 365 . 00 .  )  . 

This  modification  amends  our  letter  dated  22  January  1980  regarding  the  exercise  of  notion  ; 
No.  IV  in  the  amount  of  ONE  HUNDRED  THIRTY  SIX  THOUSAND  AND  NO/IO^THS  DOLLARS  ( SI 36 , 000 . nr*)  I 
jr  to  the  period  of  services  and  the  renegotiated  consideration.  | 

! 

Tile  period  for  data  processing  is  changed  to  45  davs  in  lieu  of  15  davs.  i 


l  tt.tct  as  pvovrta*  V'tm  hi  term,  anri  conditions  cl  (h*  document  referenced  m  Mnck  0  a,  here*  of -re  changed  remain  unchanged  and  m  tuM  Hece  and  effect 


□  CONTRACTOR  OffEAOA  »S  YOT  RfQUlRCO 
TO  SIGN  IMIS  DOCUMENT 


r-,  requested  o 

|X|  CONTRACTOR. OFFEROR  iWK*XHCRTO  S»ON  THIS  DOCUMENT  AND  RETURN  .3  COPIES  TO  ISSUING  OFFICE 


14  M»MCQropfiTRAcioR/o#MjFro^KI!iWETIC  LABORATORIES,  IN 


( Signal tae  of  person  authorized  to  sign! 


IS  NAME  ANO  HUE  0*  SlGNCR  if.**  wr  r»"» 

pMILlP  T>  CA4.*CI0T(*L 

Vice  -  P«#*/&e*jr 


(S^nofure  of  Contracting  Office*! 


10  NAMF  of  CONTRACTING  OFFICER  *  r*p*  ~  emw* 

JOHN  M.  ADSIT 
Colonel,  CE 


*e  101  OB 


•U.  I.  tOVtUNUlNT  MINTIM  omCf  t  g  f?  •  2  4  7  -  0  4  • 


APPENDIX  5 


Documentation  of  Vandalism  to  San  Pablo  Station 


r - 1 


.PARTMENT  OF  TRANSPORTAT. 
UNITED  STATES  COAST  GUARD 


Froms  Officer — in-Charge,  ANT  San  Francisco 
To:  District  Engineer,  Army  Corps  of  Engineer 

Subject!  San  Pablo  Bay  Light  #  9 


1.  On  18  January  1980  The  0G  55101  Went  to  San  Pablo  Bay  Channel 
Light  #  9  (LLNR-769.10)  In  response  to  a  reported  outage.  Upon 
arriving  at  the  light  they  found  our  batteries  and  battery  box 
missing,  the  army  Corps  of  engineer  gear  was  hanging  over  the  side, 
excessive  damage  to  box,  the  box  was  still  sealed.  I  attributed  this 
lose  to  excessive  vibration  of  the  pile  due  to  an  abnormally  heavy 
run-off  from  the  delta  during  an  ebb  tide  at  this  time  of  year. 

2.  On  the  25  January  1980,  Light  #9  was  reported  extinguished  again. 

This  time  upon  arrival  at  the  light,  Army  corps  box  was  hanging  from 
the  platform.  Again  we  found  a  broken  wire  in  the  Coast  Guard  batteries, 
also  attributed  to  pile  vibration. 

3.  I  learn  that  two  motorcycle  batteries  that  ran  the  equipment  were 
missing  and  that  there  was  extensive  damage  to  other  equipment  inside 
the  box.  I  have  no  explanation  for  the  missing  batteries  or  the  damage 
inside  the  box  except  for  vandalism  or  vibration. 

Gj^ry  "B"  Earl'  Scott 
J0T f i cer- i n -Charge 


MAILING  ADDRESS 

OFFICER  IN  CHARGE 
USCC  ANT 

Yerba  buena  Island 
San  Fran  ci  s  co ,  CA  941  30 

16500 

8  February  1980 


1 
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31  January  1980 


John  M.  Adsit 
Colonel,  CE 
Contracting  Officer 
Department  of  the  Army 

San  Francisco  District,  Corps  of  Engineers 
211  Main  Street 

San  Francisco,  California  94105 


cc:  Hugh  Taylor  -  Project  Leader 

James  Brown  -  A-E  Contract  Negotiator 

Subject:  Vandalism  to  Station  1,  San  Pablo  Bay,  Contract  No. 

DACW07-78-C-0049 ,  "In-Situ  Field  Data  Gathering, 

San  Francisco  Bay  Salinity  Intrusion  with  Navigation 
Channels . 


On  or  about  19  January  1980,  the  station  established  on  Coast 
Guard  Navigational  Aid  Pile  #9  in  central  San  Pablo  Bay  was 
severely  vandalized.  The  above  date  was  learned  from  Mr.  Wayne 
Wheeler,  U.S.  Coast  Guard,  during  a  telephone  conversation  between 
Mr.  Wheeler  and  Mr.  Hugh  Taylor  of  your  office  on  29  January  1980. 

The  Coast  Guard  property  on  this  Pile  was  also  destroyed  as  well 
as  the  Corps  of  Engineers  equipment  listed  below.  Our  first  know¬ 
ledge  of  the  vandalism  was  during  a  routine  servicing  trip  carried 
out  on  29  January  1980  by  Kinnetic  Laboratory  personnel.  Mr. 

Taylor  of  your  office  was  informed  of  the  incident  on  29  January  1980 
as  soon  as  it  was  learned  from  the  field  crew.  Irreparable  damage 
was  caused  to  the  following  equipment: 


1  Model  680-MUX  Recorder,  Serial  No.  6330227  $  7635.00 

1  time  clock,  Model  680-TCG  1400.00 

3  underwater  cables  1000.00 

1  power  cable  50.00 

2  batteries  (16  Amp-hr.  motorcycle)  90.00 

1  weather  proof  box  with  lock  95.00 

1  stainless  steel  standoff  350.00 

1  winch  (including  f iberglassing  to  build 

up  the  drum  @  $40)  115.00 

100  ft  -  1/4"  stainless  steel  wire  (which  had 
to  be  cut  in  order  to  retrieve  the 

subsurface  probes)  100.00 


Total  Damage 


$10,835.00 
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John  M.  Adsit 


-2- 


31  January  1980 


Proceedings  for 
insurance  have  been 


reimbursement  for  this  loss  from  the  moorinq 
initiated. 


Sincerely  yours. 


Philip  if.  Carpentefj^Ph.D. 
Vice  President 
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APPENDIX  6 

Station  Elevations 
Monument  Record  Sheets 


Towill,  Inc.  27  October  1979 


CIVIL  ENGINEERS 
AERIAL  PHOTOGRAPHERS 


HYOROOI 


ilomill.  inc3 


SURVEYORS 

RHOTOORAMMETRIC  ENGINEERS 


608  H>  VARO  STREET.  SAN  FRANCISCO.  CALIFORNIA  041OS  •  TELEPHONE  419  •  982-1758 


TRANSMITTAL 


TO:  Kinnetic  Laboratories,  Inc.  DATE:  October  29,  1979 

1820  West  Cliff  Drive 

Santa  Cruz,  CA  95060  JOB  NUMBER:  5583 

Attention:  Philip  D.  Carpenter  RE: 


FROM: 


J.  S.  Kor 


We  are  forwarding  to  you  via  mail 


the  following: 


Monument  Record  Sheets  for  TBM's  1,  2,  3,  4  and  5 


Please  sign  and  return  one  copy  to  acknowledge  the  receipt  of  the  above 
Received  By  _  Date  _ 
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MONUMENT  RECORD 
CALIFORNIA  COORDINATE  SYSTEM 


HORIZONTAL  CONTROL.  DATA 


latitude 


TYPE  - 
ORDER  - 


LONGITUOE  XliAATI 

•  I 

STATION! KAMI  ,IIT«r,ru»«iri 

TBM  1.  TOW ILL,  INC.  1979 

INDEX  SHEET  UuaOdanali  iniiti 

Mare  Island _ 

alameda!  ||  contra  |  ||  other  county 

COUNTY  XX 


VERTICAL 

CONTROL  DATA 

ELEVATION  IN  FEET 

DATUM 

9.  45± 

MEAN  SEA  LEVEL 

1 2 . 2  S± 

MLLIV 

OROER- 

TOWILL,  INC 

• 

AGENCY 

COP 

TO  STATION  OR  MARK 
GRID  NORTH 

TRUE  NORTH 


iso  °  o  o ' oorooo 


GRID 

DISTANCE 


DESCRIPTION ,  PLAT,  remarks,  ETC.--  Set  a  cut  crows  foot  on  Channel  Marker  9, 
0.85'  above  the  pulley  arm,  located  on  the  north  side  of  Pinole 
Shoa 1 Channe 1 ,  approximately  2.1  miles  NNE  of  Pinole  Point. 
Reference  Bench  Mark  used  is  NGS  TIDAL  BM  5056-A  at  Pinole  Point, 
elevation  '.41'  MI.I.W  =  4.01'  NGVD .  See  Tidal  Bench  Marks 
California  -  111  -  25,  941-5056.  The  elevation  on  TBM  1  was 
established  by  a  combination  of'  zenith  distance  reductions  and 
direct  leveling  using  corrections  for  curvature  and  refraction. 

The  standard  error  of  the  mean  result  was  plus  or  minus  0.10  feet. 


,  j  1  *  i  i 

“I - * - 1 


a 
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ZONE 

m 


MONUMENT  RECORD 
CALIFORNIA  COORDINATE  SYSTEM 


SHEET 


Of 


HORIZONTAL 

CONTROL  OATA  1 

TYPE  - 

ORDER  - 

agency _ 

COR 

latituoe 


LONGITUDE 


X  l«A»TI 


STATIONl»»«i«,iIT»r,rfA»  *«rl 

TBM  2 ,  TOWILL,  INC.  ,  1979 


INDEX  SHEET  (OUAOAANtLf  MIIT1 

BENICIA 


ALAMEOA| 

COUNTY 


■ 

OTHER  COUNTY 

■ 

Y 

H 

Vroirtn 

JL 

VERTICAL 

CONTROL  OATA 

ELEVATION  IN  FEET 

OATUM 

8 . 56 

MEAN  SEA  LEVEL 

11.17 

MI.LW 

ORDER  - 

Th  i  rd 

TOIVILL 

INC . 

AGENCY 

COP 

TO  STATION  OR  MARK 

IXIUUTm  ciockJII! 

fflOM  _a*io  SOUTH 

GRID 

OISTANCE 

IN 

FCf  T 

GRID  NORTH 

iso  ®oo ’ oorooo 

TRUE  NORTH 

o  *• 

DESCRIPTION ,  PLAT,  REMARKS,  ETC.5  Set  a  60d  spike  in  the  west  face  of  a 
Dile  on  the  north  side  of  an  abandoned  pier,  30'  west  of  the  east 
end  of  the  pier,  6'  east  of  Kinnetic  Labs  station,  approximately 
1.25  miles  east  of  the  Carquinez  Bridge  on  Highway  80,  on  the 
south  side  of  Carquinez  Strait.  Reference  Bench  Mark  is  NGS 


BM  A- 555, 
is  14.73 
page  16. 


1956 

MLLW 


located  at  Ecklev.  The  elevation  of  BM  A 
or  12.116'  NGVD .  See  NGS  quad  381222,  page 


555 


and 


-T-"-P4 


j 
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ZONE 

ra 


MONUMENT  RECORD 
CALIFORNIA  COORDINATE  SYSTEM 


HORIZONTAL  CONTROL  DATA 


INDEX  SHEET  l»u*o**N«Lt  •HUT) 

Port  Chicago 


ALAMEDA  CONTRA  OTHER  COUNTY 

rnnuTv  COSTA 


TO  STATION  OR  MARK  fijiy  «mn‘,"«oi7r'i! *  ORIO 

grid  north  iso  °  o  o  1  00:000  DISTANCE 


Third 


TOWILL,  INC. 


AGENCY  __  _  _  COP _ 


DESCRIPTION ,  PLAT  REMARKS ,  ETC. :  Set  a  cut  crows  foot  on  Channel 

Marker  No.  6,  located  on  the  south  side  of  Bulls  Head  Channel, 
approximately  0.4  miles  east  of  the  Ben  ic  m -Mart  met  Bridge 
on  Highway  680.  Reference  Bench  Mark  Tidal  5,  1937,  located 
on  the  SPRR  bridge  was  used  as  a  basis  for  the  elevation. 

Tidal  5,  1937,  elevation  is  10.57  MLLW  or  8.176  NGVD.,  See 
Tidal  Bench  Marks,  California  -  III  -  29,  941-5103. 
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MONUMENT  RECORD 
CALIFORNIA  COORDINATE  SYSTEM 


HORIZONTAL  CONTROL  OATA 

latitude 

Yl NOftTN) 

•  « 

TYPE  - 

LON8ITUOE 

XU  AST) 

OROER  - 

STATION!  N*ail  7 

TBM  4 ,  TOWILL,  INC . ,  1979 

INOCX  SHEET  i~OUAD»AN«LI  IMIITI 


HONKER  BAY 


■ 

CONTRA 

OTHER  COUNTY 

1 

■ 

COSTA 

COUNTY 

SOLANO 

VERTICAL 

CONTROL  OATA 

ELEVATION  IN  FEET 

DATUM 

6.68 

MEAN  SEA  LEVEL 

8 . 74 

MLLW 

OPOER- 

Third 

TOWILL, 

INC. 

AGENCY 

COP 

DESCRIPTION ,  PLAT,  REMARKS, ETC. !  Set  a  cut  crows  foot  on  Channel  Marker 

19,  3.0'  below  the  pulley  arm,  located  on  the  north  side  Roe 
Island  Channel  at  the  angle  point  of  West  Reach  and  East  Reach, 
south  of  Middle  Ground  Island.  Reference  Bench  Mark  used  is  NGS 
BM  L-SS5,  1951,  elevation  7.10  ML LW  =  5.04'  NGVP.  See  NGS  Quad 
381213,  page  -  and  page  55. 


6-5 


ZONE 
i  m 


MONUMENT  RECORD 
CALIFORNIA  COORDINATE  SYSTEM 


horizontal  control  oata 


longitude 


STATION! ,»*T  li,»IM  ««TI 

TBM  5,  TOWILL,  INC.  ,  19  7  9 


INDEX  SHEET  i«uao**n«LI  imiitI 

HONKER  BAY 


OTHER  COUNTY 

NO 


TO  STATION  OR  MARK 


GRID  NORTH  |  ISO  ®00  1  OOT  OOO 


DESCRIPTION ,  PLAT,  REMARKS, ETC.--  Set  a  cut  crows  foot  on  Channel 
Marker  27,  2.20'  below  the  pulley  arm,  located  on  the  north 
side  of  the  channel,  near  the  west  end  of  Chipps  Island,  south 
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Special  Study  of  Tide  (Pressure)  Sensors 
for  Response  and  Calibration 


On  5  May  1980  the  probes  SN6271019  and  SN6271020  were 
taken  to  a  freshwater  reservoir  and  suspended  for  special 
testing  at  working  depths  using  marked  wire  ropes.  Three 
experiments  were  conducted: 

1)  Suspending  the  probe  at  30  feet  after  an 
indefinite  period  at  the  surface,  recording 
the  output  at  5-minute  intervals*, 

2)  Suspending  the  probe  at  30  feet  after  an  indefinite 
period  at  25  feet,  recording  the  output  at  5- 
minute  intervals;  and, 

3)  Allowing  the  probe  to  stabilize  (30-60  minutes) 
at  10,  15,  20  foot  depths  with  a  view  toward 
recording  sensor  output  values  over  a  range  of 
depths . 

These  experiments  provided  a  means  of  evaluating  the 
response  of  the  sensors  in  time  (Figures  7-1,  7-2)  and  a  means 
of  evaluating  (at  least  tentatively)  the  output  at  various 
depths  (Figure  7-3)  . 

After  the  instruments  were  removed  from  the  field 
(2,  3  July  1980)  meters  SN6271007,  SN6271014,  SN6271015, 

SN6271018  were  treated  similarly  on  16  July  1980: 

1)  Suspending  the  probe  at  30  feet  after  an 
indefinite  period  at  the  surface,  recording  the 
output  at  5-minute  intervals*, 

2)  Suspending  the  probe  at  30  feet  after  an 
indefinite  period  at  25  feet,  recording  the 
output  at  5-minute  intervals*,  and, 

3)  Suspending  SN6271015  at  30  feet  after  an 
indefinite  period  at  25  feet,  recording  the  output 
at  10-second  intervals. 

These  experiments,  like  those  of  5  May  1980,  provided 
a  means  of  evaluating  the  response  of  the  sensors  in  time 
(Figures  7-4,  7-5)  and  a  means  of  studying  the  actual  response 
function  for  an  InterOcean  depth  sensor  system  (Figure  7-6)  . 

Of  greatest  immediate  interest  was  the  necessity  of 
correcting  field  data  for  depth  (below  MLLW)  and  sensor  error. 

The  sensor  f rror  for  each  probe  was  determined  from  the  voltage 
value  which  represented  the  output  after  a  period  of  stabilization 
(Figures  7-1,  7-2,  7-4,  7-5).  The  values  have  been  selected 
and  the  "best"  correction  decided  upon  (Table  7-1) .  Corrections 
were  based  upon  field  sensor  distance  measurements,  Towill,  Inc. 
survey  mark  positions  (Figure  7-7)  and  studies  of  individual 
sensor  responses. 
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These  results  are  only  properly  applicable  to  the  period 
2  November  -  3  July  1979  as  the  depth  sensors'  circuitry 
was  set  to  factory  specif ications  during  the  period  when  the 
probes  were  out  of  the  field  (3  October  1979  -  2  November 
1979)  . 


These  results  indicate  the  following: 

1)  the  response  of  each  sensor  will  differ; 

2)  response  probably  does  not  differ  with  depth, 
and  is  probably  different  for  each  sensor; 

3)  the  functional  relationship  between  response 
and  depth  (as  in  Figure  3)  may  differ  with  each 
sensor . 

Analysis  of  the  response  function  (Figure  7-6)  will  provide 
some  insight  as  to  the  strategy  for  designing  an  algorithm 
to  cope  computationally  with  accurate  tide  height  measurement 
in  the  field. 

Knowledge  of  a  suitable  correction  for  each  sensor  was 
necessary  to  render  field  tide  height  measurements  as 
accurate  as  practicable.  To  that  end,  the  sensor  corrections 
and  actual  probe  depth  values  (below  MLLW )  were  integrated  so 
as  to  produce  a  correction  for  each  probe  at  each  station  over 
the  study  duration;  noting  that  individual  sensor  corrections 
are  really  useful  after  data  month  11  (2  November  1979). 

These  values  have  been  tabulated  (Table  7-2  with  a  view 
toward  rendering  tide  heights  as  accurate  as  possible.  Note 
that  these  corrections  are  based  upon  a  sinale  value  observed 
at  30  foot  depth.  More  precise  corrections  could  probably 
be  made  available  pending  additional  studies  of  these  sensors. 


7-2 


OUTPUT  VOLTAGE  -  FEET 


30 


Figure  7-1.  Depth  sensor  output  in  freshwater  5  May  1980  from 
probes  SN6271019  and  SN6271020  at  30  feet  after 
being  lowered  from  the  surface. 
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DEPTH 


PROSE  OUTPUT  VOLTAGE 


DEPTH  - 
FEET 


Figure  7-3.  Depth  sensor  outputs  in  freshwater  5  May  1980  from 
probes  SN6271019  and  SN6271020  at  various  depths. 
Outputs  (voltages  =  feet)  have  been  recorded  after 
allowing  the  sensor  to  stabilize  at  each  depth 
(30-60  minutes ) . 
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PROSE  18 


PROBE  15 


PROBE  14 


PROBE  07 


i  r>  f  r  • 


•  •  •  r  ](.  J ' :  !  V  1  f‘ 
n  I  ,!  1  0  l 


OUTPUT  VOLTAGE 


2005 


Figure  7- 


.  Depth  sensor  output  in  freshwater  16  July  1980 
from  probe  SN6271015  at  30  feet  after  being 
lowered  from  25  feet. 


Table  7  - j.  Summary  of  30  ft  Fresh  Water  Depth  Sensor 
Corrections  for  Probes  Deployed  2  November 
1979  to  3  July  1980 


Probe 

30  ft  Value 
(0-30  ft) 

30  ft  Value 
(25-30  ft) 

Best  30  ft 
Value  (ft) 

Correction 

(ft) 

Correction 

(cm) 

Test  date : 
16  July  80 

15 

29.68 

29.59 

29.6 

0.4 

12 

14 

27.41 

27.47 

27.4 

2.6 

79 

7 

27.03 

26.97 

27.0 

3.0 

91 

18 

29.97 

30.06 

30.0 

0.0 

0 

Test  date : 
15  May  80 

19 

28.68 

28.78 

28.7 

1.3 

40 

20 

28.27 

28.35 

28.3 

1.7 

52 

t 


v 
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Table  7-2 .  Monthly  Corrections  (centimeters)  for  Converting  Project  Screened  Tide  Height  Data 
to  Tide  Heights  Referenced  to  MLLW* 
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FORTRAN  Salinity  Computation 


SUBROUTINE  SALTY (COMO, TEMP, SAL > 

OOUBLt  PRECISION  S » < . KT , T t C t R PR  I  ME 
C “CONu 

T«TEMP 

RT«(0.67651o) 

1+  (  (  O.2004u2*<1  )  ) / ( 10.  )  ) 

1+1 ( 0.1227uO*( 1**2))/ (10**3) )- 
l-( ( 0.21 6091 *( T**3 )  )/( 10**5  )  ) 
l+< ( U.6634o5*< T**4 ) )/( 10**7) ) 
l-< ( 0.95646* (T** 5 ) ) / t 10**9 ) ) 

P*C/ (  (  RT )*( 42.896)  ) 

RPR lMfc« 

i (  (0.442*T ) / U  U.  )  ) 

l-(  ( U.460*<  T**2  )  ) / ( 1 0**3 )  ) 

i-(  ( 4* ( o  *T  )  )/( 10**3)  ) 

S=- ( 0.089^6 ) 

1+1  (28.B56Y  )*p  ) 
l+( (12.l88a2)*(P**2>  ) 
l-(  ( 10.61B69)*(R**3)  ) 
l  +  <  (5.98624)*(k**4J  ) 

l-( (1.32311 )*<K**^)  )+( (R*(R-1.0)  )  *RPR I  ME  ) 
S  AL  *  S 
return 

END 


(Bennet,  A.  S.  (1976).  Conversion  of  in  situ 
measurements  of  conductivity  to  salinity. 
Deep-Sea  Research  23: 157-165  ■) 
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Clocks  and  Time  Marks  for  Cassette  Recorders 


Xv  KINNEflC 

LABORATORIES  ~ 

INCORPORATED 

PO  BOX  1252 
LABORATORv  ONL  POIBCBO  sfnFtT 

SANTA  CRUZ  CALIFORNIA  95061  — -  - — 

•  408  '  42  3  6830 


1  Nuvi.'Rber  19  79 


Mr.  Joel  Sujalove,  Sales  Engineer 
InterOcean  Systems,  Inc. 

3540  Aero  Court 
San  Diego,  CA  92123 

Dear  Mr.  Sigalove: 

In  this  letter  I  would  like  to  make  you  aware  of  the  problems 
we  are  having  with  recorder  clocks.  To  begin  with,  I  would  like 
to  review  for  you  why  these  clocks  were  desired. 

Early  on  in  using  InterOcean  data  recorders,  we  encountered 
severe  difficulties  in  reading  data  cassettes.  Spurious  records, 
illegal  characters,  word  shifts,  and  missing  records  typify  data 
records  produced  by  this  equipment.  Where  problems  (e.g.,  power 
failures)  occur  during  the  writing  of  a  cassette  tape,  missing 
records,  shifts,  and  illegal  characters  appear  with  increasing 
frequency.  At  our  own  expense,  we  have  developed  a  body  of  inter¬ 
active  computer  software  to  make  these  files  readable.  The  user 
must  carefully  judge,  using  field  records,  exactly  when  files  end 
and  begin.  Meticulous  attention  to  detail  is  required. 

No  matter  how  careful  the  record-keeping  has  been,  the  user, 
because  of  the  above  mentioned  inherent  flaws  in  the  design  of  the 
equipment,  often  must  use  judgment  in  deciding  when  a  particular 
file  begins.  For  this  reason  alone,  having  the  ability  to  know  the 
time  when  a  particular  record  in  a  file  was  taken  is  extremely  val¬ 
uable.  Knowing  absolute  time  would  enable  the  user  to  sequence 
files  without  risk  of  error. 

Having  time  in  a  data  file  has  important  implications .  If 
time  were  available,  the  procedure  for  sequencing  the  file  could 
be  automated  since  a  computer  program  could  key  on  time  and  perform 
the  routine  tasks  now  performed  by  the  data  manager. 

Secondly,  if  a  master,  clock-recorder  clock  system  were  devised 
where  all  stations  were  set  to  a  universal  time,  the  use  of  automated 
procedures  could  be  expanded  to  vastly  decrease  potential  human 
error  through  bypassing  some  of  the  elaborate  bookkeeping  processes 
now  in  use. 
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We  performed  a  series  of  tests  on  the  recorder  you  have 
sent  to  us.  From  these  tests,  we  conclude  that  you  have  delivered 
a  time-keeping  system  which  does  not  improve  our  data  handling 
ability  significantly. 

Our  second  experience  with  the  clocks  after  you  had  added  an 
independent  power  supply  was  that  we  experienced  problems  setting 
them.  The  switch  was  too  fast  to  permit  setting  the  clocks  to  a 
desired  voltage.  You  now  have  supplied  us  with  instructions  for 
installing  a  "slow"  switch;  yet,  as  you  will  note  below,  the  clocks 
are  impossible  to  set,  not  because  of  a  setting  switch,  but  because 
the  clocks  (time)  cannot  be  accurately  read,  apparently  due  to 
inherent  noise  in  the  system. 

Enclosed  are  tabulated  results  from  several  preliminary  tests 
of  recorder  clock  performance. 

Table  9-1  indicates  readings  of  the  master  clock  over  a  44  minute 
period.  These  have  been  graphed  in  order  to  visualize  the  clock's 
overall  response  (Figure9-1).  Please  note  that  the  slope  of  the 
"eye  fitted"  line  departs  (@7.62  mvolt/hr)  from  the  specified 
10  mvolt/hr. 

Table  9-2is  a  similar  test  to  that  outlined  above  but  it  spans 
a  longer  time  period  (200  min).  The  "slope"  is  now  9.6  mvolt/hr. 
Again  note  the  variation  about  the  line  (see  Figure  9-2)  . 

Table  9-3  summarizes  a  two  point-in-time  study  of  several 
recorders.  The  purpose  of  the  test  was  to  examine  how  close  the 
recorders  were  to  the  master  clock  and  to  each  other.  Exemplary 
responses  were  graphed  in  Figure  9-3. For  the  San  Pablo  recorder  we 
have  a  slope,  based  upon  start  and  end  points  of: 


720  mvolt  -  112  mvolt 
4908  min  -  1194  min 


608  mvolt  .  n  t  c ->  mvolt  n  mvolt 

1  i  U  .  1  b  j  •  “  i  i— 

3714  mm  min  hr 


(0948  day  4  -  1954  day  1) 


For  the  Benicia  recorder  we  have: 

7  33  mvolt  -  111  mvolt  _  622  mvolt  _  mvolt  _  -inn  mvolt 

111  -  4909  min  -  1190  min  3719  min  ~  *  min  '  hr 

(0949  day  4  -  1950  day  1) 


Note  the  discrepancy  between  final  recorder  values  and  master 
clock  values.  The  discrepancy  of  72  minutes  for  the  San  Pablo 
recorder  is  disturbing.  Further  study  using  regression  techniques 
would  be  required  to  say  if  the  recorders  were  "together"  in  time 
or  not. 


\ 
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Table  9-1. 

Initial  Study  of  Master  Clock 


Elapsed 

Minutes 


"Blue  Box" 
millivolts 


Table  9-2 


Study  of  master  clock  over  a  200  minute  period 


Time 

"Blue  Box" 
millivolts 

1006 

2570 

1010 

2574 

1011 

2574 

1012 

2574 

1013 

2574 

1016 

2575 

1017 

2575 

1018 

2575 

1019 

2578 

1021 

2576 

1023 

2576 

1024 

2576 

1025 

2576 

1026 

2575 

1028 

2579 

1030 

2579 

1038 

2577 

1044 

2582 

1059 

2581 

1100 

2581 

1131 

2590 

1132 

2590 

1135 

2587 

1139 

2592 

1140 

2591 

1142 

2591 

1144 

2591 

1146 

2588 

1153 

2594 

1159 

2590 

1204 

2596 

1316 

2608 

1317 

2607 

1319 

2607 

1324 

2604 

1326 

2605 

1328 

2609 

1330 

2605 

mwtMiwi! 


<-’r‘  <  11/ li 
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Table  9-3 


Recorder  clock  function* 


Time 

Recorder 
Identi f ier 

Recorder 

Clock 

mi 1 1 i vo Its 

Master 

Clock 

mill ivol ts 

Recorder 

Clock 

minus 

Master  Clock 
mill ivol ts 

- 

Recorder 

Clock 

minus 

Master  Clock; 
minutes 

San  Pablo 

112 

111 

1 

6 

Benicia 

111 

111 

0 

0 

Bn 

Port  Chicago 

111 

110 

1 

6 

2005 

Chipps  Island 

114 

113 

1 

6 

2000 

Extra 

111 

110 

1 

6 

0944 

Chipps  Island 

730 

728 

2 

12 

0946 

Extra 

723 

728 

-5 

-30 

0947 

Port  Chicago 

729 

728 

1 

6 

0948 

San  Pablo 

720 

732 

•  -12 

-72 

0949 

Benicia 

733 

732 

1 

6 

* Al 1  recorders  set  to  master  clock  and  times  observed  three  days  later. 
Readings  from  "blue  box"  voltmeter. 


Table  9-4  summarizes  voltages  actually  recorded  over  a  period 
of  16  hr  30  min.  A  print  of  the  cassette  data  file  is  presented 
in  Appendix  9. A.  Observed  and  "expected"  voltages  have  been  tabulated. 
The  slope  is  based  upon  observed  end  times  and  a  hypothesized  start 
time  (The  start  voltage  was  not  successfully  recorded.  See  data 
blocks  1  and  2 ) : 

m  =  - — = — c -  =  164/16.5  mvolt/hr  =  9.93  mvolt/hr 


Note  the  error  columns  of  Table  9-4  where  departures  from 
expectation  are  recorded.  The  voltages  which  are  more  than  3  mvolt 
(18  min)  different  from  expectation  would  cause  an  error  in  placing 
a  data  burst  in  time  sequence  (Recall  that  our  instruments  sample 
on  the  half-hour.  To  be  correct,  time  must  be  known  to  the  nearest 
15  min  of  the  half-hour).  In  34  bursts,  3  mvolt  departures  have 
taken  place  15  times  (44%  error).  A  deviation  of  6  mvolt  (36  min), 
which  could  cause  misplacement  of  two  bursts,  occurred  once. 

A  closer  examination . of  the  recording  is  warranted.  This 
recorder  registered  a  "time"  of  3.00  volt  about  30  sec  before  the 
beginning  of  the  recording.  The  time  of  the  first  half-hour  was 
not  recorded  (due  to  recorder  design) .  Note  that  on  every  12th 
record  (i.e.,  on  the  hour)  time  increments  by  10  ±  2  mvolt.  Also, 
every  hour  on  the  half-hour  time  also  increments  by  10  ±  2  mvolt. 
Differences  between  adjacent  half-hours  are  as  small  as  0  mvolt 
(3  0  min  error)  . 

A  recording  printed  yesterday  is  included  in  Appendix  9. B.  This 
recorder  clock  registered  a  "time"  of  67  mvolt  19  min  before  the 
recording  began.  Note  that  the  first  recorded  time  in  the  shifted 
record  is  66  mvolt.  Thereafter  on  every  12th  record  (on  the  hour) 
time  increments  by  10  ±  1  mvolt.  The  intermediate  records  (half- 
hours)  behave  similarly,  but  time  voltages  are  too  close  to  the 
hour  voltages. 

The  time  voltage  behavior  on  these  recordings  by  itself  is 
acceptable.  We  could  key  on  the  hour  beginning  at  either  half-hour. 
(This  is  a  preliminary  estimate.  We  need  more  information  to  be 
absolutely  sure  we  can  do  this) .  We  are  left  with  the  critical 
problem,  however,  of  what  the  real  time  of  a  given  record  actually  is. 

Based  on  the  foregoing,  we  have  arrived  at  the  following 
conclusions ; 

1.  Most  clocks  seem  to  be  keeping  time  according  to  the 
specified  formula  of  approximately  10  mvolt/hr. 

With  the  present  level  of  noise  in  the  system,  any  reading 
or  clock  setting  is  usually  good  to  ±  1  hour. 
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2. 


Table  9-4 


Summary  of  test  recording  (Appendix  A) 
with  instances  of  "misleading"  clock  voltages 


Observed 

Voltage 


Expected 

Voltage 


Observed 


Expected 


Minutes 

Error 


Half  Hour 
Record 
Error  Risk 


Hour 
Record 
Error  Risk 


3. 


Recorded  time  voltages  could  be  used  to  sequence  records 
once  the  recording  starts  by  keying  on  the  hour.  However, 
there  is  still  the  problem  of  relating  recorded  time  to 
real  time. 


These  conclusions  have  certain  implications  in  our  treatment 
of  the  data: 

1.  The  concept  of  master  and  recorder  clocks  operating 
together  is  not  workable.  Since  the  clocks  cannot  be 
precisely  set,  we  cannot  synchronize  our  stations  in  time. 
Keeping  the  stations  together  in  time  would  have  decreased 
the  occurrence  of  human  error  in  correctly  starting  and 
sequencing  data  files. 

2.  At  best,  the  clock  data  will  allow  us  to  read  ±  1  hour. 

We  believe  that  our  present  data  managing  procedures 
accomplish  that,  and  better,  at  present.  There  is  little 
likelihood  of  a  significant  increase  in  the  precision  of 
our  data  sequencing  ability.  The  present  engineering  of 
the  clocks  will  preclude  our  devising  any  really  useful 
automated  procedure  (e.g.,  computer  programs)  for  smoothing 
data  flow,  lessening  potential  human  errors,  and  decreasing 
man-hours . 


We  offer  several  suggestions  for  any  future  redesign  efforts: 


1.  The  basic  concept  of  an  incrementing  clock  is  sound. 

2.  Any  clock  which  is  used  must  be  capable  of  being  set  to 
the  nearest  minute. 

3.  The  clock  must  increment  precisely  on  time. 

4.  The  clock  time  must  be  readable  (i.e.,  one  must  be  able 
to  tell  the  time) . 


Note  that  the  important  factor  is  tr  ■  at  least  one  moment 
(in  real  time)  in  a  file  of  data  mus*  .a  wn .  Note  that  time 
range  is  not  as  important  as  precisi 


This  week  we  are  returning  our  instruments  to  the  field.  We 
believe  that  the  cIocks  at  present  are  little  more  than  a  qualitative 
aid.  You  should  be  aware  that  we  have  lost  the  I.D.  voltage  which 
is  checked  by  our  data  screening  program  (We  also  have  to  re-write 
our  screen  program  to  accommodate  time).  At  present,  we  use  the 
shape  of  the  tidal  wave  as  a  qualitative  aid  in  helping  us  sequence 
records.  Note  that  tide  can  be  considered  as  a  clock  set  in  real 
t  ime . 
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I  think  that  we  need  to  look  at  how  we  can  improve  the 
reading  (i.e.,  with  the  voltmeter)  of  the  clocks.  Somehow 
we  must  know  when  the  clock  increments  so  that  we  can  associate 
the  time  of  incrementing  with  what  appears  on  the  recording. 

In  summary,  we  are  disappointed.  One  would  throw  away  a 
$5  watch  that  kept  time  like  these  clocks. 

Your  thoughts  on  finding  a  solution  to  our  problem  would 
be  appreciated. 

Thank  you  for  your  attention  to  this  matter. 


Sincerely  yours, 


Conrad  Recksiek,  Ph.D. 
Oceanographer 


CR/cd 


vi- -  v 
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APPENDIX  9. A 


Test  file  of  data  from  two  probes  with  time  voltages. 

Half  hour  bursts  (6  lines)  are  underlined  and  time 
voltages  are  outlined.  Clock  at  time  zero  was  read 
at  3.00  volt.  At  the  end  of  the  experiment,  the  clock 
read  3.16  volt  (The  voltmeter  used  reads  to  the  nearest 
10  mvolt  in  the  2  to  10  volt  range).  Carquinez  recorder. 


'  CO 0  1  9999  99999999599  9999 
9 599999599999999999^  999’ 

9 99999999 9999999 9 599 .  ->99  9 
9 999 9 9999 9999 999 9 99 9 9 99 99' 
2  0 

-  0597-0010  1892  0892-0597 

0583-0265-0001  1206  0583 
0001  0006  0002  0002  0001 

0001  OOOU  0002  0001  0001 

nog  3  Q - 

-  1368-0009  19  14  2440-  1368- 
frOira?  006  9  0240  1  192  3004 

-0596-0010  1906  0688-  0596- 
0584  0840  1476  1217  0584 

4  0 

0001  0007  0002  0003  0001 

cno  0001  0000  0002  0QQ2  Q0Q1 

-1368-0010  1915  2445-1368 
tJP^S-T 0107  0553  1  192  3005 

5  0 
-0596-0010  1908  0887-0596- 

0584  1158-1071  1215  0584 

0001  0007  0002  0003  0001 


_ 

999 99 999 9999 99 99 9 999 9f  99999999999999999999999 
9 99 99999 9S99 99999999 95-.* 99999999 9999 9999 9999 999 
99999999999999999999999999999999999999999999999 
t  clockoct  1  8 

-00  10  1892  0892-0597-0010  1893  0  892-0597-0010  1 
-0331-0056  1207  0584-0356-0066  1203  0584-0179-0 
0004  0002  0002  0001  0004  0002  0002  0001  0004  0 
0004  0002  0001  0001  0004  0002  0001  0001  0004  0 


1906 
14  76 


2440-  1368- 
1192  3004 

oeae-  0596- 

1217  0584 


0009  1914  2440-1369- 
0371  0305  1191  3004 
0010  1905  0888-0596- 
0766  0862  1217  0584- 
tcloc  k  oct  1 8 
0004  0002  0002  0001 
0004  00  Q?  0002  0001 
■0009  19  16  2445-  1368- 
0C66  0483  1192  3005 
tclockoct 18 
0010  1909  0889-0596- 
0587  25  17  1215  0584- 
0004  0002  0002  0001 


-0009  1914  2440-1369-0009  1 
0422  0539  1191  3004  0301  C 
-0010  1906  0888-0596-0010  1 
-0977-1257  1218  0584-0303-C 

0004  0002  0002  0001  0004  C 
0004  0002  0002  0001  0004  C 
•0010  1916  2445-  1368-0010  1 
0484  0290  1  192  3005  0238  C 

-0010  1909  0889-0596-00  10 
-3082  4557  1218  0584-3230  I 
0004  0002  0002  0001  0004  C 


0>0r> 


-  1368- 

TToT5l 

0584- 

7 

0002 
00  02 

-0595- 

0584- 

0001 

0001 

1302$- 

-0596- 

0584- 

10 

0001 


-0009  1910  2447-1368- 
F 0273  0139  1 192  3015 
-0010  1904  0888-0596- 
-0206  0419  1220  0584- 
0 

0008  0003  0002  0002 
OOPS  0003  0001  Q 0 Q  2 
-0009  1905  2448-1369- 
-0256-0297  U22.  3015- 
0 

-0010  1899  0887-  0596- 
-0220  Q392  1219  0584- 
0008  0002  0003  0001 
0005  0002  0 Q Q 1  0001 
0 

-0009  1890  2449-  1368- 

-0273-0326  1  19  1  3025- 
-0010  1896  0685-0596- 
-0256  0380  1220  0584 
0 

0009  0003  0002  000 1 


-  1368-0009 
Q527-  03  0  0 

1 1 

-  0596-0010 
0584-0258 
0001  0009 
0001  0005 

0  7  p/)  ■,-> 


-  1368-0009 
ffiCS-03  11 

-  0596  -0010 


13 

0001 

0001 


0009 

0005 


1897  2449- 
-0308  1  192 
0 

1894  0888 
0383  1215 
0002  0002 
0002  0001 


1893  2  4  4  8 - 
•0321  (1  191) 
1890  0  888- 
0  3  86  ./T2HL 
0 

0002  0002 
0002  0002 


03  14-0308 


-1369- 

3026- 

-0596- 

0584- 

0001 

0001 


■1368: 

3034- 

-0596- 


0001 
000  1 

.13^- 

3036- 


t  c  lockoct  1  8 


-0009  19  10  2447- 
0355  0025  1192 
-00  10  1904  0889- 
-0306  0408  1216 
tclockoct 18 
0005  0003  0002 
0005  0003  0001 
-0009  1905  2448- 
-0290-0279  1191 
tclockoct  18 
•0010  1899  3888- 
-0365  0369  1218 
0005  0002  0002 
0005  00C2  0001 
tclockoct 18 
■  HQ.1H-  1H3 9  ?4U9- 
-0271-0279  1191 
-0010  1  8  S  7  0889- 
-0384  0352  1218 
tc  loc  k  oc  1 1  8 
0006  0002  0002 

-0009  1897  2449- 
-0275-0302  1  19  1 
tclockoctl  8 
-00  10  1894  0889- 
■0369  0347  1213 
0006  0002  0002 
0006  0003  0001 
t  c 


-0009  1893  2448- 
-03  10-0271  1  191 
-00  10  1891  0888- 
■J)_382__03  42  _1_2JLJ_ 
tclockoct  18 
0006  0002  0002 
0006  0002  0002 
-0009  1 R  88  2  447- 
-0274-0296  1191 
9-14 


1368- 
3015 
0596- 
0584  ■ 

0  002 
0002 
-  1368- 
3015- 

0596- 
05  84- 
0001 
0001 

_L368- 

3025- 

0596- 

0584- 

0001 

D001 

■1368- 

3C26- 

0596- 

0584- 

0001 

0002 


-1368- 
3034- 
-0596- 
0584  - 

0001 

0001 

-1368- 

3036 


-0010  1910  2447-  1368-0009 
0032-0240  1  191  30l5-0524~< 
-0010  1904  0889-0596-0010 
-0325  0344  1219  0584-0244  ( 


0005 

0005 

0009 

-0268- 

0010 

0393 

0005 

0005 

0009 

-0283- 

■0010 

0435 

0005 

00C6 

0009 

0283- 

0010 
•044  4 
0006 
0006 


0003 

0003 

1904 

-0305 

1899 

0325 

0002 

0002 

1899 

0285 

1896 
03  10 

0002 

0002 

1897 
■0282 

18  94 
0274 
0002 
0003 


0002  0002 
0002  0002 
2448-  1368- 
1191  3015- 

0889-0596  - 
1218  0584- 
0002  0001 
0001  0001 

2448- 1368- 
1  191  3025- 
0889-0596  - 
1217  0584- 

0002  0001 
0001  0001 

2449- 1369- 
1  191  3026- 

088  9-  0596- 
1214  0584 
0003  0001 
0001  0002 


0005  - 
0005 
0010 
-0257- 

•00  10 
0329 
0005 
0005 

•0009 
0276- 
■00  10 
0370 

0005 
0005 
-000  9 
034  1- 

0010 

-0372 

0006 

0006 


-0009  1893  2448-  1368-0009 
-0310-0282  1  191  3034-0383 
-0010  1891  0889-  0596-0010 
-0442  0272  1211  0584-0373 

0006  0002  0002  0001  0005 
0006  0002  0002  0001  0005 
-0009  1888  2  447-  1369-0009 
-0320-0300  1  191  3036  -0363 


V  31)  i  -OZ  J  J 
0002  0010 
0002  0006 
15 


^T3hft -0009 
05557-  0309- 
-0596-0010 
05  8V -024  0 
16 

0001  0010 
7A0001  0006 


-  1368-0009 
\jMZ~  0324- 
17 

-0596-0010 
0584-0251 
0002  0011 
0002  0006 

o$r>o 


-  1368-0009 
J305J-  03  06- 

-TJTSb-ooi  0 

0583-0247 

19 

0001  0011 
_£5j£ 0001_00£6_ 

-  136  9-0009 

ho  53-  030  2- 

20 

-0596-00  10 
0583-0249 
0002  0010 
0002  0006 

Ob  00 


-1369-0009 
ffi}b5f-0328- 
-0596-00  10 
0584-0221 
22 

0002  0010 
01  -s  O  0001  0006 
-1369-0009 
/3  066/-0322- 


03  uos  o:>o‘» 
0003  0002/  '  ">02 
0003  0002'  302 

0 


1881  2496-1368 
■0290  1  191  3044 
1883  0886-  0596 
0367  1212  0584 
0 

0002  0003  0001 
0002  0002  0001 


1876  2444-  136S- 
0296  h  79  11  3044 
0 

1878  0887-0596 
0355  Il21l1  0584- 
0003  0002  0002 
0003  0001  0002 


-UJ/U  U3  JU  1^(1 

0006  0003  0002 
0006  0003  0002 
tclockoct 18 
-0009  1882  2446- 
-0285-0250  1190 
-0010  1883  0886- 
-0381  0374  1211 
tclockoctl  8 
0006  0002  0002 
0006  0002  0002 


•0009  1877  2444- 
-0290-0286  1  190 
tc  loc  k  oc  1 1  8 
-00  10  1878  0887- 
•03  76  03  31  12  10 
0007  0003  0002 
0007  0003  0002 


1871  2444 
0293  1190 
1871  0887 
0348  1207 
0 

0003  0002 
0002  0002 
1867  2444- 
0332  1191 
-  0 

1866  0886- 
0378  1211 
0003  0003 
0003  0002 


-1369-0009  1872  2445 
3054-0285-0270  1  189 
-0596-00  10  1871  0887 
0584-0382  0332  1207 
tclockoct 18 
0001  0007  0002  0002 
QQ03  0007. 0002  0002 
1369-0009  1867  2444- 
3057-0260-0282  1  189 
tclockoct 18 
0596-00  10  1866  0886- 
0584-0367  0372  1208 
0002  0007  0003  0002 
0002  0007  0003  0002 


UJdM-UHJb  U^D/  I  ^  ill  UD04- 

0002  Of  0003  0002  0002 
0002  0o^6  0003  0002  0002 


-1369-0010  1882  2446-1369- 
3044-0313-0276  1190  3044- 
-0596-0010  1883  0887-0596- 
0584-0450  0300  1213  0584- 

0001  0006  0002  0002  0001 
0001  0006  0002  0002  0001 


-1369-0009  1877  2444-1369- 
3044-0325-0276  1190  3044- 

-0596-0010  1879  0888-0596- 
0584-0479  0263  1210  0584- 
0002  0007  0003  0002  0002 
0002  0007  0003  0002  0002 

-1369-0009  1872  2444-  1369- 
3054-0270-0263  1188  3054- 

-0596-0010  1871  0888-0596- 
0584-0419  0279  1207  0584- 


0  ''00 


/3  066(-  0322 

-  0596-00  10 
0584-0244 
0002  0010 
0002  0007 
4 


-  1368.-0009 
~}TG7bl-  0  3  04 

-  0596-0010 
0584-026 1 
25 

0002  0010 

■<Laaju-s.p-p.7- 

-  1369-0009 
)30  77f-0315 


1868  2443-  1369-00  10  1869  2443- 
-0326  1  190  3065-0288-029  1  1  187 
1870  0e85-  0596-0010  1870  0886- 
0390  1210  0584-0394  0351  1208 
0  tc  loc  k  oc  1 1  8 

0003  0003  0002  0007  C002  0002 

0002  0  QQ2  ■QaQl.Jj.QOU  PQQ2  Q.0Q2 

1867  2442-1369-0009  1867  2442- 
-03  19  1  190  3066-0284-0283  1  188 

0  tclockoct18 

1868  0883-0596  -00  10  1868  0884- 
0382  1208  0584-03  97  0343  1207 
0003  0002  0002  0007  0003  0002 
0003  0002  0002  0007  0003  0002 


-0596-00  10 
CS  03-0269 
0002  0010 
0002  0006 
C  2  7 


1863  244  1- 
-0330  1  188 

1864  0883- 

0371  1207 

0 

0003  0003 
■  OP.03.-0.0PJ-. 
1863  2440- 
■0323  1190 
0 

1866  0882- 
0392  1208 
0003  0003 
0003  0002 

0 


1369-0009  1864  2* 
3075-0300-02  94  1 
0596-00  10  1864  0! 
0584- 0365  0317  i; 

t  clockoct 
0002  0007  0002  0< 
QPQ  1  0  0  0  7  _P0  03  n< 
1369-00  10.  18  64  2< 
3077-  0302-0287  1 
tclockoct 
0596-0010  1866  01 
0584-0392  0356  i; 
0002  0007  0003  0( 
0002  0007  00C3  01 


0001 
0001 
- 1369- 
3  057- 

-0596- 
0584- 
0002 
0  002 


-1369- 

3C65- 

-0596- 

0584- 

0001 

0001 

-1369- 

3066- 

-0596- 

0584- 

0002 

0002 

-1369- 

3C75- 

-0596- 

0584- 

0001 
J)  0  02 
-1369- 
3077- 

•0596- 
0584  - 
0002 
0002 


0007  0002  0002  0001 
0007  0002  0002  0001 
-0010  1867  2444-  1369- 
-0287-0307  1 189  3057 

-0010  1866  0886-0596- 
-0447  0270  1209  0584- 
0006  0003  0002  0002 
0007  0003  0002  0002 


-0010  1869  2443-1369- 
-0307-0293  1  185  3065- 
-0010  1870  0886-0596- 
-0462  0267  1208  0584- 

0007  0002  0002  0001 
0007  0002  0002  0001 
-0009  1867  2442-1369- 
-0295-0306  1  187  3066- 

-0010  1868  0885-  0596- 
-0430  0284  1209  0584- 
0007  0003  0002  0002 
0007  0003  0002  0002 

-00  10  1864  2441-  1369- 
-0307-03 15  1  186  3075  - 
-0010  1864  0884-  0596- 
-0456  0261  1203  0583- 

0007  0002  0002  0001 
0008  0003  0001  0002 
■0009  1864  2435-  1369- 
-031  2-0299  1  189  3077  - 

■0010  1866  0083-0596- 
-0473  0271  1209  0584- 
0007  0003  0002  0002 
0007  0003  0002  0001 


-UJ/  i  UJ 
0006  00 
0006  00 


-00  10  18 
-0372-03 
-0010  18 
-0394  03 

0006  00 
0006  00 


-0009  18 
-0374-02 

-0010  18 
-0399  03 
0007  00 
0007  00 

-0009  18 
-033  1-02 
-0010  18 
-0386  03 

0006  00i 

0006  00' 
-0010  1  81 
-0327-03: 

-001C  18i 
-0398  03 
0006  00' 
0007  00' 


-0010  1 8  • 
-0365-03 
-0010  18 
-0424  03. 

0006  00' 
0007  00' 
-0010  1 8 1 
-0359-03: 

-0010  18' 
-0392  03 
0007  00' 
0007  00' 

-0010  1 8  • 
-0  352-03’ 
-0010  I81 
-0380  0 3  1 

0007  00' 
0007  P0' 
-0010  18( 
-040  1-03 

-0010  18( 
-0410  03 
0007  00- 
0007  00  1 
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APPENDIX  9  .  B 


Beginning  of  test  data  file  from  two  probes 
with  time  voltages.  Half  hour  bursts  (6  lines) 
are  underlined  and  time  voltages  are  outlined. 
Clock  at  19  min  before  start  was  read  as  67  mvolt. 
Carquinez  recorder. 
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I.  INTRODUCTION 


1.1  General  Description 

The  InterOcean  Model  195SP  Probe  is  a  ruggedly  constructed, 
compact,  portable  unit  designed  to  operate  in  conjunction  with  the 
InterOcean  Model  680/195  Recorder  or  514D/195  Readout. 

The  195SP  Probe  incorporates  precision  sensors  to  provide 
an  in  situ  measurement  of  seven  parameters  and  Probe  Identification 
number  including  conductivity,  temperature;  tide,  turbidity,  current 
(.Vx,  Vy)  and  direction. 

The  Probe  utilizes  an  internal  electronics  package,  which 
includes  voltage  regulators  and  all  required  circuitry  to  convert 
the  sensor  input  signals  to  output  signals  which  can  be  displayed 
directly  in  the  appropriate  engineering  units. 

1.2  Specifications 

1.2.1  Electrical 

Conductivity  0-65  millimos  +_  .02 

Output  =  1  volt/10  millimhos 
Time  constant  20ms 

Temperature  -5  to  45°C  .02 

Output  =  1  volt/10°C 
Time  constant  1.4  sec 


Tide/Depth 


Current 
(Vx  6  Vy) 


Direction 


Turbidity 


0-50  feet  +_  .01  feet 
Output  =  1  volt/lOft.  ** 

Time  constant  200  sec 
Transducer  depth  limit, 

25%  over  range 

0  to  +  300  cm/sec 

Output  =  5  volt/300  cm/sec  +.  10% 

Time  constant  1  sec 

0  to  360°  +  4° 

Output  -  .Hi  volt/degree 
Time  constant  =  8  ms. 

0-100%  Transmission 
Output  -  0- IV  +_  2% 

Time  constant  =  400  ms. 


**OTHER  RANGES  AVAILABLE  ON  REQUEST 


v 
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1.2.2  Mechanical 
Weight 

Overall  Height 
Maximum  Diameter 


23  Kg  in  air 
106.7  cm 
18.5  cm 


1.2.3  Environmental 

Operating  Temperature 
Range 

Storage  Temperature 


-5  to  +50°C 
-5  to  +50°C 
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1.0  INTRODUCTION 


1.1  General  Description 

The  InterOcean  Model  680  Digital  Recorder  is  a  self-contained 
data  acquisition  system,  containing  an  eight  channel  analog 
multiplexer,  an  analog  to  digital  converter,  and  a  digital  cassette 
recorder. 

The  Recorder  multiplexes  parameters  from  three  probes, 
processes  up  to  eight  channels  of  analog  data,  and  records  the 
result  in  four  digit  Binary  Coded  Decimal  (BCD)  form  on  a 
standard  magnetic  tape  cassette. 

The  Recorder  features  operator  selection  of  the  following 
controls : 

1.  Channel  Selection  -  the  number  of  analog  input  channels 
to  be  processed. 

2.  Scan  Rate  Selection  -  the  length  of  time,  in  seconds, 
between  the  first  channel  in  a  data  scan  and  the  first  channel 
in  the  next  data  scan,  assuming  that  more  than  one  data  scan 
has  been  selected  for  recording. 

3.  Repetition  Rate  Selection  -  The  time,  in  hours,  the 
recorder  waits  before  recording  the  next  set  of  data  scans.  The 
time  is  measured  from  the  first  scan  in  a  record 

interval  to  the  same  place  in  the  next  record  interval. 

4.  Data  Sets  or  Groups  Selection  -  Allows  a  data  scan  to 
consist  of  either  data  sets  or  groups. 

NOTE:  See  section  3.1,  General  Operation,  for  switch  settings 
peculiar  to  operation  of  680  Multiplex  Recorder. 


1.2  Recorder  Specifications 

1.2.1  Mechanical 

Size 

Weight 

Material 

1.2.2  Electrical 

Power  Requirements 

Analog  Inputs 


4"  w  X  3"  d  X  13"  1 
5  lb. 

Aluminium 

+12V  DC  ±  20%,  Current  drain 
is  7mA  in  standby ,40.0mA  while 
tape  is  advancing. 

0  to  ±7. 993V  DC 


1.2.3 


Analog  to  Digital  Converter 


Resolution 
Relative  Accuracy 
Gain  Error 
Gain  Error  Drift 
Input  Resistance 


16  bits 
±1/2  LSB 
±1/2  LSB 
1  PPM/°C 
200  K  ohm 


1.2.4  Recorder 

Record  Media 

Number  of  Tracks 
Recording  Density 
Recording  Format 

Storage  Capacity 

Write  speed 

Step  angle 

Angular  Accuracy 

Start/Stop  Time 

Tape  tension 

Error  Rate 

Operating  Mode 

Type  of  cassette  loading 


.Standard  Phillips  certified 

data  Cassette,  300  ft.  length 
2  -  -  ■ 

615  BPI 

2  track  NRZI,  2  bit  word  sync 

16  bit  file  gap. 

2,214,000  bits/300  ft.  cassette 

256  Hz 

1-5° 

±8  min  of  arc  non  accumulative 
Not  applicable 
0.4  oz  inches 
1  bit  in  lo' 

Write  only 
Front 
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1.2.5 


Recording  Head 


Motor 


Operating  Temperature 
Storage  Temperature 
Relative  Humidity 


Dual  Channel  single  gap, 
high  quality  digital  type 
ECMA  standard 
Single  7.5°  angle  stopper 
motor  with  5:1  g»ar  reduction 
coupled  to  take  up  reel  by 
slip  clutch  mechansim. 

-10°C  to  +50°C 
- 35°C  to  +70°C 

10%  to  95%  without  condensation 


1.2.6  Data  Format 

2  Bit  gap  for  word  syncronization  followed  by  a  16 
bit  word.  Eight  (8)  words  make  up  a  line;  8  lines  make  up  a.  group. 
Each  group  is  followed  by  a  16  bit  gap  called  a  file  gap,  for  group 
syncronization.  (See  Figure  1.0) 


15 

14  12 

11  8 

7  4 

3  0 

D3 

D2 

D1 

DO 

GAP 

'sign 

Sync 

Word  (16  Bits) 

4  Digits  and  Sign  and  Sync 


Group : 

F.  G.  -  16  bit  File  Gap 

Lines  -  Q  thru  7 


Fig.  1.0 
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CURRENT  METERS 

ELECTROMAGNETIC 


&  INTEGRATED  OCEANOGRAPHIC/  WATER 
QUALITY  MEASURING  STATIONS 


NO  MOVING  PARTS 

ELECTROMAGNETIC  CURRENT 
SPEED  AND  DIRECTION 

CHOICE  OF  MULTIPLE  SENSORS 

EXCELLENT  DIRECTION  & 

TILT  RESPONSES 

LONG  TERM  STABILITY 

LOW  MAINTENANCE 


•  FOR  PROFILING  OR  SELF 

CONTAINED  MAG.  TAPE  RECORDING 


INTRODUCTION 

The  InterOcean  Model  1 95/1 96  series  current  meters  are  uggedly  built 
instruments  intended  for  use  in  the  severest  environments  where  corrosion,  bio¬ 
fouling,  and  the  threat  of  physical  damage  would  greatly  limit  the  use  of  mechanical 
rotor  or  impellor  devices.  The  1 95  series  uses  a  spherical,  solid  state,  no  moving 
parts,  electromagnetic  current  velocity  sensor.  Two  pairs  of  orthogonal  electrodes 
sense  the  X  and  Y  components  of  the  velocity  vector  with  a  fast  response.  A  flux 
gate  compass  that  is  substantially  immune  to  local  magnetic  materials  is  used  to 
determine  the  orientation  of  the  instrument  with  reference  to  magnetic  north. 

The  excellent  cosinusoidal  tilt  response  of  the  spherical  sensor  permits  the 
measurement  of  horizontal  water  velocities  in  the  presence  of  vertical  water 
motion.  Large  components  of  vertical  water  motion  are  often  introduced  by  the 
orbital  motion  of  a  mooring  or  while  making  vertical  current  meter  profiles.  It  is 
therefore  extremely  important  for  the  sensor  to  reject  the  effects  of  vertical  velocity 
in  order  to  avoid  large  errors  in  the  measurements  of  the  true  horizontal  velocities. 

This  combination  of  rugged  construction,  no  moving  parts,  fast  response,  and 
superior  performance  on  a  mooring  or  while  profiling  makes  the  1 95/1 96  series 
ideally  suited  to  applications  in  hazardous  environments  and  for  long  term 
installations  without  the  need  for  frequent  servicing  and  maintenance. 


APPLICATIONS 


•  NO  MOVING  PARTS 

•  CURRENT  SPEED  AND  DIRECTION 

•  CHOICE  OF  MULTIPLE  SENSORS:  C/S/T/D/Do/pH/Tr/Tide/Splon/SV 

•  RELIABLE,  STABLE,  ENCAPSULATED  SENSORS 

•  MODULAR  CONSTRUCTION 

•  FOR  MOORINGS  WITH  MAGNETIC  TAPE  RECORDING  OR  RADIO  LINK 

•  FOR  PROFILING  WITH  ON  BOARD  DIGITAL  DISPLAY  AND  RECORDING 


MODEL  196R 

INTEGRATED  OCEANOGRAPHIC  AND  WATER  QUALITY 
MONITORING  SYSTEM. 


The  InterOcean  Model  1 96R  permits  the  userto  simultaneously  obtain  in-situ  data  from  a  wide  choice  of 
commonly  measured  parameters.  Included  are  current  speed  and  direction,  using  a  no  moving  parts 
electromagnetic  current  speed  sensor  and  a  no  moving  parts  flux  gate  compass.  The  user  may  also  select 
any  combination  of  the  following  parameters;  Conductivity.  Salinity,  Temperature,  Depth,  Sound  velocity. 
Dissolved  Oxygen,  pH,  Turbidity,  Oxidation  Reduction  Potential,  and  Tide  measurement.  Parameters  may 
be  selected  initially  or  may  be  easily  added  later  in  the  field  by  the  user. 

All  data  channels  are  transmitted  via  cable  to  a  remote  data  display,  data  recorder,  or  radio  telemetry  (ink. 
Alternatively,  the  data  may  be  recorded  in-situ  on  a  self  contained,  programmable  digital  data  cassette 
recorder.  The  system  may  be  used  as  a  profiler,  and  it  may  be  installed  for  long  term  monitoring  projects. 

The  Model  196R  is  ruggedly  built  for  the  severest  environments  where  corrosion,  bio-fouling,  and  the 
threat  of  physical  damage  would  greatly  limit  the  use  of  mechanical  rotor  or  impellor  devices.  The  1 96R  uses 
a  spherical,  solid  state,  no  moving  parts,  electromagnetic  current  velocity  sen  jr.  Two  pairs  of  orthogonal 
electrodes  sense  the  X  and  Y  components  of  the  velocity  vector  with  a  fast  response.  A  flux  gate  compass  is 
used  to  determine  the  orientation  of  the  instrument  with  reference  to  magnetic  north. 

The  excellent  cosinusoidal  tilt  response  of  the  sphencal  sensor  permits  the  measurement  of  horizontal  water 
velocities  in  the  presence  of  vertical  water  motion.  Large  components  of  vertical  water  motion  are  often 
introduced  by  the  orbital  motion  of  a  mooring  or  while  making  vertical  current  meter  profiles.  It  is  therefore 
extremely  important  tor  the  sensor  to  reject  the  effects  of  vertical  velocity  in  order  to  avoid  large  errors  in  the 
measurements  of  the  true  horizontal  velocities. 

This  combination  of  rugged  construction,  no  moving  parts,  fast  response,  and  superior  performance  on  a 
mooring  or  while  profiling  makes  the  1 96R  ideally  suited  to  applications  in  hazardous  environments  and  for 
long  term  installations  without  the  need  for  frequent  servicing  and  maintenance. 


SPECIFICATIONS 


Parameter 

Range 

Precision 

TimeConstant  i 

Comments 

AD-A09?  692  KINNETIC  LABS  INC  SANTA  CRUZ  CA  F/6  ./a 

IN-SITU  FIELD  DATA  6ATHER INS  STATIONS*  SAN  FRANCISCO  BAY-OELTA*-- ETC(U) 

UNCLASSIFIED  KLI-81-1-APP-1-11  ML 


MODEL  196  RM 

DIGITAL  RECORDING  MODULE 

The  Model  1 96RM  may  be  used  as  a  direct  plug  in  module  to  the  Model  1 96R 
integrated  sensor  module.  This  combination  forms  a  self  contained,  digital  magnetic 
tape  recording  package  which  maybe  used  for  profiling  from  a  ship  or  which  may 
be  installed  on  a  mooring  for  long  term  data  recording. 


196RM 


The  1 96RM  contains  batteries  which  power  the  recorder  as  well  as  the  1 96R 
sensor  package.  The  interface  electronics  assure  direct  plug  in  compatibility. 

Some  researchers  use  the  1 96  R  with  a  long  length  of  cable  and  the  Model  5 1 4D 
digital  data  scanner  and  display  for  their  profiling  requirements.  They  can  then 
disconnect  the  cable  and  attach  the  1 96RM  for  their  in-situ  long  term  monitoring 
requirement.  The  flexibility  of  this  system  increases  the  cost  effectiveness  of  their 
equipment  budget. 


SPECIFICATIONS 


Recorder 

Input  Channels;  1 . 2.  4,  or  8.  switch  selectable 

Scan  Repetition  Rate:  0.5.  1.  2.  5.  10.  15.  30.  60.  seconds, 
switch  selectable 

Recording  Duration  1 . 2. 4. 8.  1 6.  32  data  scans  or  1 . 2. 4. 8. 
16.  32  data  groups  of  64  words  each  plus  continuous.  This 
corresponds  to  a  minimum  recording  duration  time  of  0.5  sec. 
and  a  maximum  recording  duration  time  of  2048  minutes  plus 
continuous  recording.  Switch  selectable. 

Recording  Periodicity:  0.25  through  1 2  hours,  plus  continuous 
and  external  trigger  (5V  logic),  switch  selectable. 

Accuracy:  ±  0.01%.  ±  1  digit  m 

Power  Requirements:  internal,  alkaline  standard  flashlight 
battenes.  D  ceil  size.  20  unite  Power  is  sufficient  to  record  one 
complete  cassette  tape. 

Record  Media:  Standard  Phillips  certified  data  cassette,  300’ 
or  450*  length 

Data  Rate:  0  to  1 80  bits  per  second 

Recording  Method:  2  track  NRZI 

Recording  Format:  16  bit  word  (4  digit  BCD  with  polarity).  2  bit 
word  sync:  8  word  line:  8  fine  group:  1 8  bit  file  gsp  st  end  of 
esch  group. 

Recording  Deneity:  615  bits  per  inch 

Recording  Capacity:  1 80.000  data  words  (2.88  x  1 06  bits) 
using  450’  length  cassette  tape. 


Recording  Duration 


I  R*con*ng  Duraran  IMQ  -  1 80000  data  words 
m  Continuous  Mod*  numfitr  ot  parameter* 


Exam otar  Speed.  direction.  conductivity,  tempi 
dissolved  oxygon,  at  acan  repetition 
capacity  •»  22.500  seconds. 


•ratur*.  depth.  aound  velocity, 
rala  ot  t  second.  Recordtng 


(bt  Racofdlng  Duration  tdayai  -  ISO  000 

m  Programmed  Mod*  number  ol  parameter*  a  24  hours  a  Recording  duration 
scan  repetition  rat*  recording  <  minutest 

immt  penoocrty 

I  hour*! 

Example;  Speed,  direction,  conductivity,  temperature,  tide,  deidved 

oxygen,  turbidity,  at  acan  rat*  ot  10  second*  tor  Smmutee  every 
one  hour.  Recording  capacity  <s  30  days. 

Note;  Scan  rate,  recording  duration  end  recording  periodicity  may  be  selected  by 
operator  to  meet  any  requtremema. 

Pressure  Casa 

Material:  316  stainless  steel 


Depth  Capacity: 
Weight  In  Air 
Weight  In  Water 
Length:  76  'im. 
Diameter  1 5  cm. 


(a)  toOOm. 
(a)  23  kg. 
(a)  1 0.5  kg. 


(b)  7000  m. 
(b)  45  kg. 
(b)  33  kg. 


E 


NO  MOVING  PARTS 

RESISTS  BIO-FOULING,  CORROSION  AND  MECHANICAL  DAMAGE 
EXCELLENT  DIRECTION  AND  TILT  RESPONSES 
INSENSITIVE  TO  VERTICAL  MOORING  LINE  MOTION 
LONG  TERM  STABILITY 
LOW  MAINTENANCE 


MODEL  195  M 

ELECTROMAGNETIC  CURRENT  METER, 
MAGNETIC  TAPE  RECORDING 


The  Model  1 95M  is  a  self  contained,  digital  magnetic  tape  cassette  recording 
instrument  A  unique  and  extremely  useful  feature  of  the  instrument  is  that  it  provides 
switch  selectable  programming  of  data  rate,  recording  duration,  and  recording 
periodicity.  The  user  may  therefore  select  the  optimum  recording  program  for  any 
particular  specific  environment  or  application.  He  then  can  easily  change  this 
program  after  examining  the  data.  Changes  in  the  program  can  also  be  made  to 
better  suit  some  other  environment  for  the  next  project  or  application. 

The  fast  data  acquisition  rate  of  the  recorder  suits  the  rapid  response  of  the 
electromagnetic  sensor.  The  X  and  Y  vector  components  of  flow  and  the  direction 
are  recorded  each  time.  Data  capacity  is  330,000  data  words  which  permits  the 
acquisition  of  high  density  data  or  very  long  term  deployment. 

Temperature  and  depth  sensors  are  also  available  as  options. 


SPECIFICATIONS 


SpMd  Sensor 

Typu:  Electromagnetic,  solid  state  sensor  with  no  moving  parts. 
Measures  components  of  How  in  two  directions. 

Theory  of  Operation:  Faraday's  Law  ♦  a  conductor  moving 
through  a  magnetic  field  produces  a  voltage.  The  water  velocity 
vector  component  perpendicular  to  the  magnetic  field  flux  lines 
(created  by  the  sensor)  produces  a  mutually  orthogonal  electro- 
motive  force  within  the  water  The  induced  voltage  is  measured 
by  two  orthogonal  pairs  of  electrodes  (located  m  the  sensor) 
which  define  a  Cartesian  set  of  axes  with  respect  to  the  trans¬ 
ducer.  The  magnitude  of  the  voltage  is  directly  proportional  to 
the  magnitude  of  the  water  velocity. 

Dimensions:  Spherical.  3.8  cm.  diameter 

Range:  0-300  cm/sec  standard;  other  on  special  application 

Threshold:  0.6  cm/sec. 

Resolution:  0.15  cm/sec. 

Zero  Stability:  ±0.6  cm/sec. 

Precision:  ±  2  cm/sec 

Direction  Sensor: 

Direction:  Tho  orientation  ot  the  sensor  is  determined  by  a  llnx 
gate  (no  moving  parts)  compass  mounted  inside  the  pressure 
case.  Water  flow  direction  relative  to  the  sensor  is  determined 
by  resolving  tho  Cartesian  coordinate  vectors  into  a  polar 
coordinate  vector 
Kongo:  0-360- 

Precision:  i  2* 

Response  Time:  SO  msec. 

Tsmpsrature  Option: 

Sensor  Typo:  Linearized  thermistor 

Range:  0-30-C  and  0-1 5*C  with  scale  expansion. 

Precision:  ±0.1-C 

Depth  Option: 

Sensor  Type:  Potentiometric 

Range:  0-100  maters;  0-300  meters;  0*1000  meters.  For 
special  range,  consult  factory. 

Precision:  ±0.5%F.S. 


Recorder: 

Typo:  Incremental  digital  magnetic  tape  cassette 
Cassette:  Standard  Phillips  type,  300  It  or  450  ll  data  certified, 
two-traci: 

Format:  Serial  Binary  NRZ 
Capacity:  330.000.  8  bit  words 
Wrttlng  Speed:  SO  m  sec/  word 

Scan  Rata:  t  scan  1 1  to  4  parameters)  every  '/.lots  sec.  14  sec 
standard) 

Duty  Cycle  Programmer:  Continuous  or  adiustable  to  record 
for  2  to  30  mm  every  1  to  1 5  hrs. 
Recording  Capacity:  330.000  data  words  When  recording  lour 
parameters  every  4  seconds  lor  a  10  mm 
duration,  every  3  hrs,  the  deployment  life 
is  70  days 

Powgr  Supply: 

Type:  Alkaline  standard  "D*  sue  flashlight  bananas 
Call:  1 .5  volt  D  call;  18  units 

Capacity:  To  record  one  complete  cassette  laps  (330.000 
measurement  a) 

Instrument  Case  , gsM  salt  recording  currant  molar 
Material:  316  stainless  steel 
Coating:  Electropoliih.  antiloulmg  (optional) 

Depth  Capability:  1 ,000  m  standard,  (others  availablel 
Weight  In  Ain  20  5  kg 
Weight  In  Water  8.2  kg. 

Dimensions:  Casa  15  cm  diameter  «  92  cm 

Acc«8tOllM 

Field  Service  Kit  -  P/N  195M-FSK 

Depot  Spare*  Kit  -  P/N  195M-DSK 

Certified  Digital  Cassatts  Tapes 

Subsurface  Buoy  -  Modal  f  800  Senas 

Acoustic  Command  Ralssa*  -  Modal  1090  or  2090 

Timed  Ralssa*  -  Model  5000T 
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195R 


' <'^kSy\  *@£srp-  !&&- 

-  •  NO  MOVING  PARTS  -  V  V:,  '".l  v  v  ;•  ... 

•  PERMITS  RAPID  VERTICAL  PROFILING  ;  V 
k.  >•■  RAPID  RESPONSE  ~  >»  ••?:'“ 

:  A#  INSENSITIVE  TO  VERTICAL  WATER  MOTION  ^  -  ~' 

■-•  REALTIME  DATA  DISPLAY  AND  RECORDING 

•  „  •  •  •  '■  . 

MODEL  195R 

"ELECTROMAGNETIC  CURRENT  METER, 
REMOTE  READOUT 


The  Model  195R  consists  of  a  sensor  package  and  remote  readout  data  display 
with  interconnecting  cable.  The  readout  box  has  panel  meters  for  each  parameter 
measured  and  a  recorder  output  connector  to  permit  simultaneous  recording  of 
each  parameter  measured.  Current  speed  and  current  direction  are  standard.  Water 
.temperature  and  depth  sensors  are  available  as  options.  The  parameters  of  speed, 
temperature,  and  depth  have  dual  range  scale  expansion.  Integral  analog  data 
recorders  are  available  as  options  as  well  as  separate,  compact  digital  data  loggers. 
The  1 95R  may  also  be  used  with  any  of  the  digital  data  scanners  and  data  display 
instruments  that  are  manufactured  by  InterOcean  Systems,  Inc. 


SPECIFICATIONS 


Spood  Sensor 

Type:  Electromagnetic.  solid  slate  sensor  with  no  moving  parts 
Measures  components  of  flow  m  two  directions 
Theory  ol  Operation:  Faraday  s  Law  -  a  conductor  moving 
through  •  magnate  field  produces  a  vodbge  The  water  velocity 
vector  component  perpendicular  to  the  magnate  field  flux  lines 
(creeled  by  the  sensor)  produces  a  mutually  orthogonal  electro¬ 
motive  force  w  thm  the  water  The  induced  voltage  is  measured 
Oy  two  orthogonal  pairs  of  electrodes  i located  m  the  sensor) 
which  define  e  Cartesian  set  of  axes  with  respect  to  the  trans¬ 
ducer  The  magnitude  of  the  voltage  is  directly  proportional  to 
the  magnitude  of  the  water  velocity 

Dimensions  Spherical.  3  8  cm  diameter 

Range;  0-300  cm/sec  standard,  other  on  special  application 

Threshold:  0  6  cm/sec 

Resolution:  "J  *5  cm/sec 

Zero  gteOfftty:  »06  cm.sec 

Precision:  t  2  cm/ sec 

Direction  Sensor 

Direction:  T h«  orientation  ol  the  sensor  it  determined  by  a  flux 
gets  i  no  moving  parts)  compass  mounted  inside  the  pressure 
case  Water  tfowdrrsct»on  relative  to  the  sensor  is  determined 
by  resolving  the  Cartes«an  coordinate  vectors  into  a  polar 
coordinate  vector 
Range:  0-360 
Precision:  t  2 
Response  Time:  50  m  sec 
Tomporoturo  Option; 

VkwTih  Linearised  thermistor 

Range:  0-30  C  and  0- 1  <  C  with  scale  expansion 

Precisian:  t  0  t  C 


Dopth  Option: 

Sensor  Type:  Potentiometnc 

Range:  0-100  meters;  0-300  meters,  0*1000  meters  For 
special  range,  consult  factory 
Precision:  ±  0  5%  F  S 
Instrument  Cap# 

Material:  316  Stainless  steel 
Depth  Capability:  1  000  meters 
Weight  In  Air:  '6  kg 
Weight  in  Water.  7  7  kg 
Dimensions:  Case  f  5  2  cm  diameter  *  55  cm 
Ca%g:  Splash  proof  20  cm  x  20  cm  x  30  cm 

Recorder  Outputs:  0-1  VOC  into  i  K  ohm 
Options  Tern  pars  fur  e  and  Oepth  duet  range  switch  selectable 

Rj  •  Recorder  Option:  integral  unit  built  into  readout  case,  to 
record  two  parameters  as  a  function  of  time 

Rj  •  Recorder  Option:  integral  unit  bum  into  readout  case,  to 
record  three  parameters  as  a  function 
of  timt 

AccgggofJg* 

Field  Service  Kit  P/N  19SR-FSK 

Depot  Spares  Kit  -  P/N  195R-DSK 

Winch,  manual  or  electric  drive  with  slip  rings 


InterOcean 


3*40  Am  Cow* 

Saa  Otago,  CtaifanW.  UJJL  MISS 
Ttaaa  SUM  TtafWo—  (714)  W  MOO 
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APPENDIX  11 


Instrument  Calibration  Test  Sheets 
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InterOcean 


EQUIPMENT  CHECK-OUT  FORM 


Job  No.:  6271 

Customer:  U.S.  Army  Corps  of  Engineers  (c/o  Kinnetic  Laboratories,  Inc.) 
Date:  I 


Probe 

Serial  Number:  6>  Z7  f  o o  ( 


External  Physical  Appearance: 


^"7 


Parameter 

Conductivity 

Temperature 

Turbidity 

Tide/-ID 

+ID 

vx 

vy 

Direction 


Zero 


N/A 

N/A 

N/A 

N/A 

Air _ 

Air _ 

N/A 


Check  Reading 

J3  Q 


Room 


In  Air  O  •&- 

Ambient  —  S>  S* Q~7-. 


J . 


J  0 


'iJO'S 


N/A 

N/A 


-r  Q 

-L  j  v  C*  *  >'* 

I  St .  S~~ _ 


System  checked  out  after  delivery  to  Santa  Cruz,  California,  Kinnetic 
Laboratories,  Inc.  By: 


_ ■  U2-  _ 

InterOcean  Systems,  Inc.  Kinnetic  Laboratories,  Inc. 

Engineer 


InterOcean  systems,  inc.  /  3540  aero  ct.,  san  diego,  ca  92123  /  714-565-8400  /  telex  69-5082 


InterOcean 


EQUIPMENT  CHECK-OUT  FORM 


Job  No.:  6271 

Customer:  U.S.  Army  Corps  of  Engineers  (c/o  Kinnetic  Laboratories,  Inc.) 
Date:  ;z/Z*o/' 7  X 

Probe 

Serial  Number:  (,  zn  /  o  o 

External  Physical  Appearance: 


Parameter 

Zero 

Check  Reading 

Conductivity 

mmho 

3  7" 

Temperature 

N/A 

€ 

Room _ 

I  e  .  i  v 

Turbidity 

N/A 

In  Air 

67.  t 

Tide/-ID 

N/A 

Ambient 

_ 

+ID 

N/A 

+  |  S'/  / 

Vx 

Air 

N/A 

40O24/,-/  6  OJC' 

vy 

Air 

N/A 

-<5031  ,  -  -T  • 

Direction 

N/A 

System  checked  out  after  delivery  to  Santa  Cruz,  California,  Kinnetic 
Laboratories,  Inc.  By: 


InterOcean  Systems,  Inc.  Kinnetic  Laboratories’,  Inc. 

Engineer 


InterOcean  systems,  inc.  /  3540  aero  ct.,  san  diego,  ca  92123  /  714-5o5-8400  /  telex  69-5082 


InterOcean 


EQUIPMENT  CHECK-OUT  FORM 


lob  No. :  6271 

Customer:  U.S.  Army  Corps  of  Engineers  (c/o  Kinnetic  Laboratories,  Inc.) 
Date: 


Probe  .  __ 
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Parameter 
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Temperature 
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Room _ 

)3>~zn- 
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2r°>  •<* 
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Ambi ent 

-  IS 

+ID 

N/A 

-b 

O  ’ 

Vx 
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n/a  -r 

o  *i 

Vy 
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N/A  - 
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Conductivity 
Temperature 
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Tide/- ID 


y 

Direction 


In  Air  _ 
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J(,0> ? 


bu  lSl 

O  3  o  i 

-  o.r  i 

4  c 

—  o  C  / 


—  >>  J  «  J 
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3£> 
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.  T  S' 
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Check  Reading 

Conductivity 
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Temperature 
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Room _ 

7  2.  *2-6 

Turbidity 

N/A 

In  Air  _ 

Tide/-ID 
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Ambient 

-  oo5? 

+ID 

N/A 

O  /  O  O 

Vx 
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O  GO 

vy 
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Direction 
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3  S'.  4  A 

Temperature 

N/A 
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H-S'-L 

Turbidity 

■ftyfr  -  • 

In  Air  _ 

°>  /'  i 

Tide/-ID 

N/A 

Ambient 

-13  ?! 

+  ID 

N/A 

1112 _ 

V 

X 
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*  oaH 

Vy 
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Zero 
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In  Air  (s>  O  ,  3 
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Ambi  ent  —  /  -  T  7 

+ID 
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-*■  h°\l 
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Temperature 
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7  7 

Tide/-ID 
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—  /  g 

+ID 
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.  ;  '  r- 

•  '  W  '  (_■  sj 

\ 

Air 

N/A  + 

C?  W  v 

C.  *,«-  *7 

vy 
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N/A  £ 
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Temperature 
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— 

Room _ 

//.v  r 

Turbidity 
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*s-  r- _ 

Tide/-ID 

N/A 

Ambient 

fro  G- 

+ID 
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Temperature 
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/  _ 

Room 

H'Pl 

Turbidity 

N/A 

In  Air  _ 

.  3JL-.S. _ 

Tide/-ID 

N/A 

Ambient  _ 

O  h  Z3 

+ID 
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-h 
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Vx 
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Temperature 
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Room 

/ 
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N/A 
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t£./ 

Tide/- ID 
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V 

X 
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Temperature 
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N/A 
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V 

X 
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- — - 
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— 
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Temperature 
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N/A 

Room 

It  '3  ( 

Turbidity 

N/A 
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7?-r- 

Tide/-ID 

N/A 
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.S3  <4 

+  ID 

N/A 

A 

^T9  z' 

V 

X 
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% 

Direction 
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Temperature 
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-  •'  £ 

Vx 
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N/A 
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Temperature 
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Room  Ut  2^^ 

Turbidi ty 
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In  Air  <?7»  / 

Tide/-ID 

N/A 

Ambient  /,6? 

+  ID 
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Vx 

Air 

J4/A  -+  o  s>o 

vy 
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• 

Direction 

N/A 
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Temperature 
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S'S'.J 

Tide/- ID 
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Ambient 

+  &.->o 

+  ID 

N/A 

+  i 

V 

X 

Air 

N/A  t 

j  j  ~  ‘ 

-  j 
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Direction 
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Temperature  /  ** 
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Conductivity  _ _ 

Temperature  _ 

Turbidity  _ 

Tide/-ID  •  _ 

+  ID  _ 

Vx  - 

vy  - 

Direction  _ _ 

System  checked  out  after  delivery  to  Santa  Cruz,  California,  Kinnetic 
Laboratories,  Inc.  By: 


_ j2 _ 

InterOcean'Systems ,  Inc. 
Engineer/ 


e 


Kinnetic  Laboratories,  Inc. 


InterOcean  systems,  inc.  /  3540  aero  ct.,  san  diego,  ca  92123  /  714-565-8400  /  telex  69-5082 


InterOcean 


EQUIPMENT  CHECK-OUT  FORM 


Job  No.:  6271 

Customer:  U.S.  Army  Corps  of  Engineers  (c/o  Kinnetic  Laboratories,  Inc.) 

Date:  _ 

Recorder  Serial  Number:  3o  g,  ^9 

External  Physical  Appearance: 

_ /5-t?  ns? _ 

Functions: 


_ 

Format: 


Parameter:  OlLo  Oo(o  &  /  S  Tfi  i-  ^  ■  O  - 

Conductivity  _ 

Temperature  _ _ 

Turbidity  _ 

Tide/- ID  *  _ 

+ID  _ 

Vx  - 

vy  -  - 

Direction  _ _ 

System  checked  out  after  delivery  to  Santa  Cruz,  California,  Kinnetic 
Laboratories,  Inc.  By: 


/  2 

InterOcean  Systems,  Inc. 
Engineer 


« 


KinneMc  Laboratories,  Inc. 


InterOcean  systems,  inc.  /  3540  aero  ct.,  san  diego,  ca  92123  /  714-565-8400  /  telex  69-5082 


)9<r 

sre 

CSTD  CALIBRATION 


Probe  S/N  [j~y]  /  Ot>  ) _ 

Date  §  Initial  |/-3<3  -  7 c  /?,  /■/■ 


Test  Point 

•  Voltage 

'  Scope  Picture  DATA 

1. 

Current  Regulator 

RED 

+15  £  4VDC  -t 

■ 

BLK 

-*5  +  4VDC  -  x  ^ 

WH 

•  0.000  +_  .002 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 01VDC 

• 

BLK 

-8.00  +  .01  -  £ 5 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase 

4. 

Amplifier 

GR 

Fig  B  ^ 

NOTE 

1-GR 

•  Fig  C  ^ 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase  u- — ' 

GREY 

.  •  0.00  +  .01  .  o.oo I 

NOTE 

1-GREY 

F  -2.6  +  ..2VDC  -  a.Vl<0. 

6. 

Conductivity- 

BLUE 

0.000  0.002  0,00  0 

NOTE 

1-BLUE 

^  ^  4 . 800  +  .10 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002’  f/jA 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1  in 
manual  )V  1  A 

BLUE 

See  table  2.1  in 
manual 

9. 

Temperature ■ 

NOT  E 

2 -BLUE 

~  ’ )  r  0  I6  t'  The  rmome  te  r~,  OD  2— 

NOTE 

3  -  BLUE 

°C-  Thermom^-. :rt-D.j; 

Intel  Oceans  sv-iicim  inr.  /  1-v 

10  :ic'o  cf 

..  s:in  die«*o  cn 

91  PI  /  714-S63-S400  /  tr*!-v  fQ-SiK'. 

fcp  InterOcean 


CSTD  Calibration  Cont . 


•  * 

Test  Point 

Voltage  or 

Scope  Picture  DAT.* 

10.  Depth 

NOTE  5 -BLUE 

Shunt  Value  A Z-4- 

11.  Auto -Range 

GREY 

+2.005  +  .005  ] 

GREEN 

+6.50  +  .7S 

*GREY 

+1.99  +_  .01  ..  j 

*GREEN 

-6.50  .75  I 

12.  Dissolved  Oxygen 

1 

NOTE  6 -GREEN 

0100  +_  .01 

GREEN 

See  calibration  I 
sheet  I 

13.  pH 

NOTE  7 

j 

pH  7  -  YELLOW 

.70  +  .01 

pH  -  YELLOW 

•  . Iv/pH  +  .01  / 

pH  -  YELLOW 

.lv/pH  +  .01  / 

Redox 

NOTE  7 -YELLOW  ' 

0.00  +  .005 

Fe++ 

Fe+++  YELLOW 

.439  +  .005  /JA 

15.  Turbidity 

GREY 

0.00  +  .01  .  VO  D 

GREY 

1.00  *  .0!  -hj.  ioo  u^ 

IntcrOcoans  systems,  me.  /  3540  aero  cl.,  san  diego.  ca.  ''3123  /  7I4-565-S400  7  telex  6*»-7o$: 


V 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No,  U  °o  ( 
Initials  12 
Date  7  / 


Readout  Computed  Values 


Conductivity  , 

O.od 

^  <T/ ;*/J 

Conductivity 

D,da- 

r/>  /j 

Salinity 

Salinity 

3su4??r. 

Temperature 

Temperature 

_  0.  o£.  . 

-  O‘ox?c^ 

°c. 

Depth 

Depth  . 

D°2 

do2  .  . 

■ 

pH 

pH  .*  . 

Redox 

Redox 

Turbidity  ,  0 

Turbidity  ,  q  ^ . 

i~  )  OQ,o 

/do  yi? 

InterOcean 


CONDUCT  IV  i TV  CAL  IB?_Vf 


BATS  //*&-  7/ 
INSPECTOR  /[£R 
PROSE  S/M  (*21)  02/ 

CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  at  U  2^ / 

Probe  value  t*ill  be  obtained  when  probe  is  calibrated 

Conductivity 
Millimhos 

0 

10: 

20 
30 
40 
50 
60 
70 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S. T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter.  *  . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


Probe  Value' 

■fi.oo 

yy.  Z£L 

3D  •  OS' 
HD  A  0^ 
FD-  o? 

?  D.  Oi 


IntcrOceans  systems  me.  /  3540  aero  ct  .  >an  diego.  ca.  92 1 23  /  714-565-8400  /  telex  69-5082 


i 

i 

\ 

i 

i 

i 


I 

■  « 
M 


V 


V 


£rj)  InterOcean  ' 


CSTD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Cal ibration 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  ■ 

Steps  2  2  and  S3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water ? 

Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wite  of  the  redox  electrode.)  .  - 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


Description 


Pressure  Case  5  Base  Plate 
with  mother  board 


Conductivity  Sensor 


Temperature  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Serial  No. 


Remarks 


>±-(.  •»  w'>. 


Amplifier 


Chopper 


Dissolved  Oxygen 


(?Ote  )  O  /  '  C  • 


IjOgO  Uab  h  ^ 


Schryvay  Carrying  Case 


Turbidit' 


Velocity 


7 


vV?P 


InterOcean 


r 

Ccno^  cr  r  r 

C»'  v"  -.:r> 

5 

Vx  ^ 

•  .  / 

-fr£3 

Vy  ^ 

CSTD  CALIBRATION  ^ 

>-• 

Probe  S/N  L?Z-7/  OQ~L^ 

-Up 

< 

Date  5  Initial  // 

.  - 

•  Voltage  or 

Test  Point 

'  Scope  Picture 

DATA 

1.  Current  Regulator 

RED 

+15  +  4VDC 

-f  /  > 

• 

BLK 

-  -J5  +  4VDC 

-t3 

.YH 

•  0.000  _+  .002 

o.dCj) 

2.  Voltage  Regulator 

RED 

+8.00  +  . 01VDC  +  2  CO 

BLK 

-8.00  +_  .01 

-  i'.OU 

3.  Chopper 

YEL 

Fig  A 

180°  out  of  phase 

4.  Amplifier 

GR 

Fig  B 

.  NOTE 

1-GR 

•  Fig  C 

S.  Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

GREY 

0.00  +  .01 

'*  00  0 

NOTE 

1-GREY 

%  "2.6  +  .2VDC 

i 

-Z-SSPJ 

6.  Conductivity 

BLUE 

0.000  0.002/ 

u 

)'OC'l 

NOTE 

1-B^UE 

t  *  4 . S00  +  .10 

+  W13 

7. 

8. 


Salinity  0-20  ppt 
Salinity  20-40  ppt 


9.  Temperature 


BLUE 

GP 

BLUE 

NOTE  2-EI.UE 


0.000  +  .002 

See  table  2.1  in  A 
manual  ' 

See  table  2.1  in 
manual 

-  Z)-07? Thermometer  ,\C 
i^’l>  2'/  Thermomeu.^  < 


NOTE  3  -  BLUE 


InterOcean 


CSTD  Calibration  Cont . 


15.  Turbidity 


GREY 

GREY 


" 

Test  Point 

Voltage  or 

Scope  Picture 

10.  Depth 

NOTE 

5 -BLUE 

Shunt  Value 

11.  Auto-Range 

GREY  ' 

+2.005  _+  .005 

GREEN 

+6.50  +  .7S 

*GREY 

+1.99  +  .01 

* GREEN 

-6.50  +_  .75 

12.  Dissolved  Oxygen 

• 

NOTE 

6 -GREEN 

°:oo  +  .01  j 

See  calibration 
sheet 

13.  pH 

NOTE 

GREEN 

7 

pH  7 

-  YELLOW 

-70  +  .01 

PH 

-  YELLOW 

;  -lv/pH  +  .01  if 
.lv/pH  +  .01  '  / 

.  PH 

-  YELLOW 

14.  Redox 

NOTE 

7 -YELLOW  * 

0.00  +  .005 

Fe++ 

Fe+++ 

YELLOW 

-439  +  .005 

DATA 


/v/a 


.A/a 


0.00  +  .01 


•  oo  O. 


1.00  *  .01 

■  A;? 


Intel  r*ccans  systems,  in-.  /  1540  aero  ct..  san  diego.  ca.  92125  /  714-565-8400  /  telex  69-5082 
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InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No.  hzrn 
Initials  -  fE  H  • 
Date  n  -  zi-7 1 


_n_:  t^LzJLI 

/. 

Readout 

Conductivity 

.  • .  -£>  .  £>£>/ 

‘  ~F  5 V.}  2 

Salinity 


Temperature 

-  ^  O-C.Z  ■ 

Depth 


Redox 


Turbidity  ,q 

1/0  p.p 


Computed  Values  . 

Conductivity  ' 

S7;  /g2-  **  jjj ^  C 

Salinity 

JS^>JppT 


Temperature 

-  n  .  O  2 S/3 

■A#?  L>  C 

l 

Depth 


Redox 


Turbidity 


1C  0  /p 


r»  f  «» <*f 


t  "l  'lorrt 


Inter-Ocean 


CONDUCT  i V  E TV  CAL  1 5 ?_Vf £• 


bate  !±_£iz2ZL 
INSPECTOR  fZl±. 

PROBE  S/M  Lozrn  on>- 


CONDUCTIVITY  CALIBRATION  STANDARD 
Modal  500CS  #  4 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


NOTE: 


Probe  Value' 

Q.QO-  _ 
Jo*  pd 


30-  0*7 


50  SVi  /c 

60  6  0-0% 

70  *)D- S1-! 

Probe  value  can  be  obtained  from  either  514-A 
C.S.T.D.  Readout  digital  display  or  . front  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


i 

I 

i 


j  Q7  InterOcean 


C5iD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration  j 

i 

1.  This  value  obtained  by  inserting  a  50  ohti  re¬ 
sistor  through  conductivity  head  using  clip  leads.  I 

2.  This  value  obtained  by  immersion  o£  temp,  sensor  in  ! 

ice  water  as  close  to  0°C  as  possible  while  continuous!’.'  ( 
monitoring  ice  water  with  a  calibrated  thermometer.  ”  j 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in  j 

room  temperature  water  while  continuously  monitoring  j 

te'mperature  with  a  calibrated  thermometer.  j 

i 

4.  Steps  f  2  and  #3  are  done  with  stainless  steel  shield  ! 

removed.  Care  must  be  taken  not  to  damage  sensor  I 

while  shield  is  removed.  t 

5.  This  value  is  obtained  after  depth  calibration,  with  ( 

dead  weight  tester.  j 

r 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  watarv 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 

shield  wire  of  the  redox  electrode.)  r.-'.'-h 


InurOccans  sysiem>.  inc.  /  3540  aero  ct..  s.tn  diego.  ca.  92 1  Z 


job  No; 


Customer  Name:  L 

1  Part  Number 
5138005/5136001 

5138001-1 

5138006-11 

5138105 

5138006-2 

5138101 _ 

5138020 _ 

5138021 

5138002 

5132010 _ 

5132011 

5132014 _ 

5132015 

5132015-1 

5132019 

5132016 

5132116 

5132017 

5132013 

5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


sg9  fn 


Date  : 


'YlAW 

O _ 

Description 


Pressure  Case  8  Base  Plate 
_ with  mother  board _ 

Conductivity  Sensor _ 

Temperature  Sensor _ 

Temperature  Sensor 
_ Platinum _ 

Salinity  Compensation 
_ _ Network _ 

Pressure  Transducer _ 

_ pH  Sensor  _ 

Dissolved  Oxygen  Sensor 

Turbidity  Sensor _ 

'Sls&fefr  Velocity  Sensor _ _ 

Current  Regulator _ 

Voltage  Regulator _ 

_ Condv  ct ivity  _ 

Salinity  0-20  PPT 

Salinity  20-40  PPT _ 

Salinity  Auto  Range _ 

Temperature _ 

Temperature,  Platinum 

Thermistor _ 

_ Depth _ ■ 

_ Demo dulator _ 

Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Turbidity 


Of* M  Velocity  llyjlti 


Serial  No. 
U2.1 1  D02~ 

i  r7 

7/3 


Remarks _ 

C  //«;/'</ 

/  2  PlN  SCudN 


IiUpknE _ _  • 

!a3tolb7  £_  fir  PQuAfi-  . 

hQ%hJ12=£L-  7 _ 

O-'ioS' 


' 02 7)  2--ZS- 


T,  C 


'i;.***  i r*V  <•* 


InterOcean 


ms 

■frHr 

CSTD  CALIBRATION 


V* 

V, 


is 


Probe  S/N  (j?Z7  !  DO  <-/ 


Date  $  Initial  /A 2  2  "70  £_£}. 


1.  Current  Regulator 


2-  Voltage  Regulator 


3.  Chopper 
4  .  Amp  1  i  f  i  e  r 


5.  Demodulator 


Test  Point 
RED 
BLK 
IVH 
RED 
BLK 
YEL 


6-  Conductivity 


7. 

8. 


Salinity  0-20  ppt 
Salinity  20-40  ppt 


0.  Temperature- 


GR 

DOTE  1-GR 
YEL 

GREY 
NOTE  1-GREY 
BLUE 
NOTE  1-BLUE 
BLUE 
GR 

BLUE 

NOTE  2  BLUE 
NOTE  3 -BLUE 


- 


•  Voltage  or 
Scope  Picture 


DATA 


+15  +  4VDC  f  i  £ 

“15  +  4VDC  _  /  3 

0.000  +  .002  ^oooj 

+8.00  +  .01VDC  ^  g.DO 

•S.00  +  .01  „  ^  ,  o  (J 

Fig  A 

180°  out  of  phase  ^ 
Fig  B  ^ 

Fig  C 

Fig  D  / 

180  out  of  phase 

o.oo  +  .oi  ^o,a  oz 

-2.6  +  ..2VDC  -  2. 5.5(0 
0.000  +_  0.002  ^.000 
+  4.S00  +  .10  TV- 
0.000  +  .00 2* 


See  table  2.1  in 
manual 

See  table  2.1  in 
manual 


■  /V/A 


A/M 


0-2  2-°C  Thernnn.r.M i'-CtZ 
y  '3-32  C-Thgrnrin.i  ^ 


Intel  v/ceuns  svs'ems  me  /  l>40  ^  i  - - ~ - — - — - - — _ _ 

■  u^r(Hi..Mii  UU.VO.P.  9i;2J/  7/4-565-8400  /telex  69-x\<l 


InterQcean 


CSTD  Calibration  Cont . 


Test  Point 

>'  ,  - — .  ■ » 

10.  Depth  NOTE  5 -BLUE 

11.  Auto-Range  GREY 

GREEN 

*GREY 

*GREEN 

12.  Dissolved  Oxygen 

NOTE  6 -GREEN 
GREEN 


13.  pH  NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 

14.  Redox  NOTE  7-YELLOW  * 

Fe++  Fe+++  YELLOW 

15.  Turbidity  GREY 

GREY 


Voltage  or 
Scope  Picture 

Shunt  Value 


DATA 

V/A 


+2.005  +  .005 
+6.50  +  .75 
+1.99  +  .01 
-6.50  +  .75 


0100  +  .01 

See  calibration 
sheet 


.70  +  .01 
-  .Iv/pH  +  .01 
.lv/pH  .01 
0.00  +  .005 
.439  +  .005 


0.00  +  .01 

1.00  +  .01 


•  oQp 
J'/>  o  ^ 


ImerOceans  systems,  inc.  /  3540  aero  ct..  san  diego.  ca.  57123  /  7l4-56>8  '00  /  telex  69o0>. 


1  XnterOcean 

_ _ 

«t5  PROBE 
FINAL  CHECK-OFF 

Serial  No.  &2  7/  b  e  y- 

Imitials  -  &•//• _ 

Date  UiJJ^LL 


.  .  .  • 

Readout  •  Computed  Values 


Conductivity 
.  o,oo  ■ 

'  /  ft? 

Conductivity  r/\ 

0.-QO  - 

/  if  2  >3# 

Salinity 

Salinity 

Temperature 

Temperature 

£.  <5^*2.. 

-  o,oi°c 

-jt-  ^  .  33  2-^ 

Z  2  •  3V®  c 

Depth 

Depth  . 

do2 

do2  ;  : 

pH 

pH 

Redox 

Redox 

— 

• 

Turbidity  t ^ 0 

Turbidity  ,r—  ^  - 

■t/oa  0 

/  U  t 

.f 


/  'I»rn  /'t  Ctrl  r*l  0  ^  1  /  71 /  M!i*\ 


1 ~u  InterOcean 


CONDUCT iV £TV  CAi. IBAATIoN 


DATE 

INSPECTOR  ZM- 
probe  s />;  bz'VpotJ' 
LA& 

CONDUCTIVITY  CALIBRATION  STANDARD  l\\tO  ^  2^ 

Model  500CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


Probe  Value' 

JjL  *12 
39,fr9 
5*1,  ,5& 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S. T.D.  Readout  digital  display  or  front  Pin  D 
on  -the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  Certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterOceans  systems.  r.,c.  /  3540  aero  ct .  san  diego.  ca.  92123  /  714-565-8400  !  telex  69-5082 


InterOcean 


CSiD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in. 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

3-  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  • 

4.  Steps  #2  and  #3  are  done  t^ith  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration,  with, 
dead  weight  tester . 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water ? 

7.  Temporary  connection  is  made  between  circuit  common  ' 

and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.)  .  -- - ;  - 


IntcrOceans  system'*,  in*  /  35-10  aero  ft.,  s.tn  diego.  ca.  92i23  /  714-565-5400  /  telex  69-5052 


Job  No ;  _ 

Customer  Name: 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


uj  / 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017  ' 


5132013 


5132012 


Description 


Serial  No. 


Remarks 


Pressure  Case  8  Base  Plate  to2.7l  c>ot^- 
with  mother  board 


Conductivity  Sensor 


Temperature. Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor  _ _ 


locity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


&3-71  I  (a 


*  1^ 


b3&! 


Salinity  0-20  PPT 


Salinity  Auto  Range 


'  Temperature 


Temperature ,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


1 6(? 


teO$Q'Z-(o% 


Turbidit 


Velocity 


'IMrut 


InterOcean 


* 


7 


/ 


l<?jr 


-«-3^ 

CSTD  CALIBRATION 


Pie  — 

Xd  ±.3 


Probe  S/N  (*0.7/ 

Date  5  Initial  //-^-?/  #■ // 

-  Voltage  or 

Test  Point  Scope  Picture  DATA 


1. 

Current  Regulator 

RED 

+15  +  4VDC  f-  /  3 

• 

BLK 

-  -J5  +  4VDC  _  /  3 

WH 

'0.000  +^  .002  o Lf 

2. 

Voltage  Regulator 

RED 

+8.00  +_  -01VDC  ,  L? 

* 

BLK 

-8.00  +  .01  u 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase  u- 

4. 

Amplifier 

GR 

Fig  B 

i-'" 

. 

NOTE  1-GR 

,  Fig  C 

5. 

Demodulator 

YEL  ...  . 

Fig  D  ^ 

180°  out  of  phase 

GREY 

0.00  +  .01  .*  ooo 

NOTE  1-GREY 

^P-2.6  +  .  2VDC  -v’-JlTd" 

6. 

Conductivity 

BLUE 

-  0.000  +  0.002  .  o-oco 

NOTE  1-BLUE 

T  -»4.8oo  +  .io  y-y,3  ot? 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +_  .002  fr/J A 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1  in  f 

manual  1 

\y 

BLUE 

See  table  2.1  in 

manual  .  - 

9. 

Temperature- 

NOTE  2 -BLUE 

—  ‘O'  C>  2°C.  Thermometer  0  Y)m. 

NOTE  3 -BLUE 

3r?’  SJ  *C  The  rnomeu .  r  Z> 

Intel  Oceans  systems,  me.  /  35< 

10  aero  cs..  san  diego.  ra. 

92123  /  714-568-8400  /  telex  69-5081 

V 


InterOcean 


CSTD  Calibrat 

10.  Depth 

11.  Auto-Rang 


12.  Dissolved 


13.  pH 


14.  Redox 

15.  Turbidity 


on  Cont . 

..  Test  Point 

NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
*GREEN 

Oxygen 

NOTE  6 -GREEN 
GREEN 

NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7 -YELLOW  * 
Fe++  Fe+++  YELLOW 
GREY 
GREY 


Voltage  or 

Scope  Picture  DAT; 


InterOceans  systems,  inc.  /  3540  aero  ct..  san  diego.  ca.  92123  /  714-565-S4J0  /  teles  69-50$? 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No,  b£ll  2JL 

Initials 

Date  r-  =■- ;  •  _ 

' _ Readout 

Conductivity 

OC.C 


5 1*1 


Salinity 


Temperature 

-  C-.  X  . 


Depth 


Computed  Values 

Conductivity  , 

ij.do  &  Try '&>*•'- 

Salinity 

3£_Ll)__ 

Temperature 

-  .  • 

<?  sy  *c 

Depth 


do2 


Redox 


Redox 


Turbidity  #  0 
■f-  /  0  o  -  o 


Turbidity  ,o  Pd 
/do 


vT7  InterOcean 


CONDUCT  •  V  I  TV  CAL  I £?_'•  T  :-,N 

DATE  ji/z eA 

INSPECTOR.  '.A  &A 
PROBE  s/N  00 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  p  L  ?-*)  / 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


Probe  Value 

>  VO 

/£10T 
Of 
?o>  /V 

gg.  «?/ 

TP-  P^ 

Mi  Ol 

10-1*? 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterGceans  system--,  me.  /  3540  aero  ct  .  -.an  diego.  ca.  92123  /  7 14-565 - S 400  /  telex  64-5052 


v 


{~U  InterOcean 


CStD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continue usl'v 
monitoring  ice  water  with  a  calibrated  thermometer. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 

Steps  #2  and  S3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

This  value  is  obtained  after  depth  calibration  with, 
dead  weight  tester. 

Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.)  .  . 


Ini.'rOn'  iris  s«  mcti-.  inr  /  3r>  *'>  aero  i  t  ,  s  in  dietv.  u.  \>2  /  7l4o65-o40i)  /  teles  69-50S2 


\ 


Job  No:  _ 

Customer  Name: 


i 


Date : 


'Pic'S  o'  Z  Y-Vt 

7  »  (J 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


Description 


Pressure  Case  §  Base  Plate 
with  mother  board 


Conductivity  Sensor 


Temperature .Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


en  Sensor 


Turbidity  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Turbidity 


Velo.city 


//  -  3^  -  7/ 
R'//. 


Serial  No.  |  Remarks 


(sXljttLo 


13=) 


3/ 


T>C. . 


f-O  AjffiA. O 


L>^2o  5oJ> 


InterOcean 


CSTD  Calibration  Cont. 


10.  Depth 

11.  Auto-Range 


12.  Dissolved  Oxygen 


13.  pH 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
*GREEN 

NOTE  6 -GREEN 
GREEN 

NOTE  7 


Voltage  or 

Scope  Picture  DATA 

Shunt  Value  'Z- f 

+2 .005  +  .005 
+6.50  +  .75  ’  ^  U 

+1.99  +  .01  .  / 

-6.50  +  .75 


0.00  +  .01 

See  calibration 
sheet 


pH  7  -  YELLOl/ 

.70  +  .01 

pH  -  YELLOW 

•  . Iv/pH  +  .01 

pH  -  YELLOW 

•  . Iv/pH  +  .01 

14. 

Redox 

NOTE  7 -YELLOW  * 

0.00  +  .005 

Fe++  Fe+++  YELLOW 

.439  +  .005 

15. 

Turbidity 

GREY 

0.00  +  .01 

GREY 

1.00  +  .01 

M  i  A 


/> 

/  ’  /  ' 


•  o<0  O' 
+/•  OGO- 

u. 


IntcrOceans  svsiems.  me.  /  3540  aero  u 


san  dieoo.  ca.  92123  /  714-565-S400  /  telex  69-50S2 


\ 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No,  ££-7 1'£>°  7 

Initials  -  _ 

Date 


Readout  Computed  Values 


Conductivity 

'•  0,00 

* 

Conductivity 

Salinity 

Salinity 

■  . 

Temperature 

'OJL-. 

+•  <? 

Temperature 

-  0  ’O.Z-0  . 

■f<5?£.  S’L 

Depth  _  az  0 

$.0  H  0 

Depth  _ 

O.Oo'F  7 

*  So.  L/<r ft  . 

do2 

do2  ; 

pH  . 

pH  , 

Redox 

Redox 

Turbidity  ,  o 
l/Op.£> 

Turbidity  o  ,j/o 
/o'o  >Yi> 

InterOcean 


DEPTH  SENSOR  CALIBRATION 


m 


,  fScTT 

<=,  ERROR  fMEXEUS) 


V) 


V/\ 


CD 


■ 

IB 

■ 

■ 

■ 

m 

■ 

B 

■ 

■ 

■ 

■ 

m 

■ 

B 

■ 

■ 

m 

■ 

B 

■ 

■ 

■ 

B 

■ 

■ 

■ 

B 

■ 

■ 

■ 

B 

■ 

■■ 

■ 

■ 

■ 

■ 

B 

■ 

■ 

■ 

I 

■ 

B 
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■ 
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IB 
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B 

5 
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■ 

BB 

■ 

■ 

■m 

Bltfl 

■ 

■ 
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It 

■Mi 

■ 

Bfl 

■ 

B 

C« 

■«« 

■ 

■fl 

■ 

■ 

mum 

K 

SB 

■ 

— 

i 

B 

bub 

■i 

IB 

■ 

■ 

■ 

■a 

■: 

■fl 

■ 

■ 

B 

»■ 

B! 

m 

■ 

■ 

■ 

•a 

V> 

SB 

■ 
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B 

NI 

■i 

IB 

■ 

H 

■ 

B 

■B 

K 

im 

■ 
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■ 

■ 

is 

■: 

Sfl 

B 

■ 

■ 

B 

Bis 

r. 

m 

B 

■ 

■ 

■ 

■■ 

■: 

SB 

fl 

■ 

■ 

a 

91 

IW 

m 

SB 

B 

n 

■ 

B 

1! 

is 

■i 

Pfl 

■ 

■ 

a 

n 

BK1B 

m 

m 

fl 

ii 

i 

B! 

Sea 

■: 

SB 

fl 

B 

■ 

m 

HU 

■i 

IB 

fl 

■ 

a 

a 

Pf4 

•i 

»■ 

■ 

■ 

* 

a 

9 

* 

V, 

mU 

fl 

■ 

8 

■ 

■ 

K 

SB 

fl 
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fl 
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■ 

to 

kfl 

B 

■ 

fl 

■ 

■ 

W 

UB 
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■ 

mm 

fl 
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fl 
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■ 

■ 

•wa 

fl 
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B 
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■; 

SB 

fl 
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B 
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■i 
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■ 
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■ 

K 
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fl 
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■ 

■»■ 
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fl 
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a 

fl 

B 

■ 

Bl 
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fl 
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InterOcean  systems,  inc.  /  3540  aero  ct.,  san  diego,  ca  92123  /  714-565-8400  /  telex  69-5082 


Job  No :  _ 

Customer  Name: 


Part  Numb e r 
5138005/5136001 

5138001-1 

5138006-11 

5138105 


5138006-2 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


S132012 


5132018 


5132126 


5139300 


5138110 


5134011A 


513  PROBE  ASSEMBLY  RECORD 

_ fcv-J3  "7  / _  Date:  _ ^ 

'lsp<6  Pyw,  y/sUZA  ^  By:  ' 

_ Description _ 

Pressure  Case  5  Base  Plate 
with  mother  board _ 

Conductivity  Sensor _ 

Temperature  Sensor _ 

Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


if 
u  .  ■ 


Serial  No.  |  Remarks 


O  1 1 


Turbidity  Sensor 


Sownd-  Velocity  Sensor 


Current  Re 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


.  Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Turb idi V 


■Sound'  Velocity 


Gl/ji  /vdi/'  ^ _ 


5/7 


gl vm 


iff  Inter-Ocean 


v*  ^ 

v- 

t>L^ 


-5^3* 

CSTD  CALIBRATION 

Probe  S/N  [pU7 j  D  )  */ _ 

Date  §  Initial  AFR  ft/o/A  $ 


Test  Point 

•  Voltage  or 

Scope  Picture  DATA 

1. 

Current  Regulator 

RED 

+1S  +  4VDC  ^  /  s~ 

* 

BLK 

-J5  +  4VDC  -/ 

\m 

*  0.000  +_  .002 

2. 

Voltage  Regulator 

RED 

+  8.00  +  . 0 1VDC  f.  g,oo6 

• 

BLK 

-8.00  +  .01  „2'tOo 

3. 

Chopper 

yel' 

Fig  A 

180°  out  of  phase 

4. 

Amplifier 

GR 

Fig  B  ^ 

NOTE  1-GR 

•  Fig  C 

5. 

Demodulator 

YEL 

Fig  D  v' 

1S0°  out  of  phase 


GREY 

0.00  +  .01 

.  •  O  DO 

NOTE 

1-GREY 

r  -2.6  +  .2VDC 

6. 

Conductivity 

BLUE 

0.000  +  0.002 

'  o  P.  D 

*  • 

NOTE 

1-BLUE 

*T  ->4.800  +_  .10 

+  y.y>o 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

A//\~ 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

in 

BLUE 

See  table  2.1 
manual 

in  //A\ 

9. 

Temperature- 

NOTE 

2 -BLUE 

The 

rTnometer 

t-J&M JL  Th 


NOTE  3 -BLUE 


errnopsL ;  r-f 


InterOceaii 


CSTD  Calibration  Cont . 


10.  Depth 

11.  Auto -Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


Test  Point 


NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
*GREEN 


NOTE  6 -GREEN 
GREEN 


NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7 -YELLOW 


Fe++  Fe+++  YELLOW 


15.  Turbidity 


GREY 

GREY 


Voltage  or 
Scope  Picture 


DATA 


Shunt  Value  Hr(a3 
+2.005  +  .005  “  ss/a 
+6.50  +^  .75 
+1.99  +_  .01 
-6.50  +  .75 


0.00  +  .01 


See  calibration 
sheet 


.70  +  .01 
.lv/pH  +_  .01 
.lv/pH  +_  .01 
0.00  +  .005 
.439  +  .005 


i 

I 


Y 

_  a'/a 


0.00  +  .01 

1.00  +  .01 


•  OOQ 
i/>  POD  ^ 


D. 


v  / 


"  d 


IntcrOceans  S'mrms  i.ir  /  <S40  ;ir'rn  cl  wn  n  tp  n\  /  7M-SAS-SJIVW  AO 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 

Serial  No.  l/3-jl  Oil 
Initials  AXJ? 


Readout  Computed  Values 


Conductivity 

>Q  0 

*  +57 :-oJ 

Conductivity 
-  '  00 

57*  1*3  m  ir/cwr 

Salinity 

Salinity 

3S^  *?(? p>/>/ 

Temperature 

Temperature 
—  0,02*  C, 

Depth  q,qco 
-  4  $  •  0 

Depth  C  Odo  fj  .  . 

■  .  /-  5-o.z.*, 

do2 

do2  ■  .  . 

pH 

pH 

Redox 

Redox 

Turbidity  to 

■+/P&.D 

Turbidity  - 

fOO  /> 

try  InterOcean 


CSiD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 

Steps  #2  and  S3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

This  value  is  obtained  after  depth  calibration,  with 
dead  weight  tester. 

Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.)  ... 
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Description 
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with  mother  board 


Conductivity  Sensor 


Temperature-.  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 
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Probe  S/N  Iq'2^1  !Q  I  9 

Date  5  Initial  \Z  U- 


•  Voltage  or 

Test  Point 

Scope  Picture  DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC  4  /?, 

—  ;  r  _ 

• 

BLK 

-IS  +  4VDC  -  /  ^ 

WH 

0.000  +  .002  - 

'  '  "  — '  t 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 01VDC 

• 

BLK 

-8.00  +  .01  __  y  QQ 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase 

4. 

Amplifier 

GR 

Fig  B  ^ 

NOTE 

1-GR 

•  Fig  C 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

GREY 

0.00  +  .01  j  ,  j 

NOTE 

1-GREY 

-2.6  +  .  2VDC  ,2.tSS.g  ■ 

6. 

Conductivity 

BLUE 

0.000  +  0.002 

NOTE 

1-BLUE 

1%  -*4.800  +  .10  ■/  q, 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1  in 

manual  aj  j 

'  '7/4- 

BLUE 

Sce  table  2.1  in 
manual 

9. 

Temperature- 

NOTE 

2-BLUE 

-  O .  O  ?■  Thermometer^  Oi' 

NOTE 

3-BLUE 

SR  7- rj  Thermo n>;i .  r  o( 7^4 
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Voltage  or 


Test  Point 

Scope  Picture 

10. 

Depth 

NOTE  S-BLUE 

Shunt  Value  ^ 

11 . 

Auto  -  Range 

GREY 

+2.005  +  .00! 

GREEN 

+6.50  _+  .75 

*GREY 

+1.99  +  .01 

*GREEN 

-6.50  +_  .75 

12. 

Dissolved  Oxygen 

• 

NOTE  6 -GREEN 

0.00  +_  .01 

GREEN 

See  calibrat: 

sheet 

13. 

PH 

NOTE  7 

pH  7  -  YELLOW 

.70  +  .01 

pH  -  YELLOW 

.Tv /pH  +_  .01 

pH  -  YELLOW 

.lv/pH  +_  .01 

14. 

Redox 

NOTE  7 -YELLOW  ' 

0.00  +  .005 

+  +  + 

Fe 

Fe  YELLOW 

.439  +  .005 

15. 

Turbidity 

GREY 

0.00  +  .01  . 

GREY 


DATA 
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1.00  +  .01  :•  ?.  Vv 
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NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or. from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter.  '  ' 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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Calibration  Cont. 


Notes  to  CSTQ  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  SO  ohn  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer . 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring, 
temperature  with  a  calibrated  thermometer.  • 

4.  Steps  “2  and  53  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with, 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sense/  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon] . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 
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Description 


Serial  No. 


Remarks 


Pressure  Case  8  Base  Plate  y^])Oi  ^ 
•with  mother  board 


Conductivity  Sensor 


Temperature  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature  ,  Platinum 
Thermistor 


Depth 


Demo dulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


pH 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit' 
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CSTD  CALIBRATION 
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Test  Point 

-  Voltage  or 
Scope'  Picture 

DATA 

1. 

Current  Regulator 

RED 

+1S  +  4VDC 

4  >3  .• 

• 

BLK 

•  -15  +  4VDC 

~/j 

WH 

•  0.000  +_  .002  • 

~  0-00  0$ 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 0 1VDC 

4  6-2  0b 

« 

BLK 

-8.00  +  .01 

^c.OOO 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  ph 

ase  ^ 

4. 

Amplifier 

GR 

Fig  B 

i- 

NOTE 

1-GR 

•  Fig  C 

i' 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

‘  - 

GREY 

0.00  +  .01 

—  0  :.'o/ 

NOTE 

1-GREY 

-2.6  +  . 2VDC 

-  :  .$sV 

6. 

Conductivity 

BLUE 

0.000  +_  0.002 

0 ,  OHO 

NOTE 

1-BLUE 

W  -*4.800  ^  *10 

+  4.  7 <?/ 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +_  .002 

n!a 
•  / 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

in 

/ 

//  > 

BLUE 

See  table  2.1 
manual 

r\  ' 

in 

9. 

Temperature- 

NOTE 

2 -BLUE 

~  0.O2cL  Ther 

monster  O.C- 

f-  2?  r^^Therr np:i&W>? 


NOTE  3 -BLUE 
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CSTD  Calibration  Cont . 

Voltage  or 


*' 

Test  Point 

Scope  Picture 

DATA 

10.  Depth 

NOTE  5 -BLUE 

Shunt  Value  £ , 

11.  Auto-Range 

GREY  ' 

+2.005  +  .005 

GREEN 

+6.50  +_  .75 

-  t 

i 

*GREY 

+1.99  +_  .01 

i  ' 

*GREEN 

-6.50  +_  .75 

1 

12.  Dissolved  Oxygen 

• 

1 

i ' 

NOTE  6 -GREEN 

0.00  +  .01 

1 

l 

GREEN 

See  calibration 
sheet 

i 

i 

13.  pH 

NOTE  7 

pH  7  -  YELLOW 

.70  +  .01 

i 

pH  -  YELLOW 

,lv/pH  +_  .01 

j 

j 

! 

pH  -  YELLOW 

'  .lv/pH  +  .01 

i 

i 

14.  Redox 

NOTE  7 -YELLOW'  ' 

0.00  +  .005 

c  +  + 

Fe 

Fe+++  YELLOW 

.439  +  .005 

A  A 

15.  Turbidity 

GREY 

0.00  +  .01 

r'0  0  0 

GREY 

1.00  +  .01 

. 

! 
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Serial  No.  ^7/ 
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Date  " 


Readout  Computed  Values 


Conductivity 

'  *oo 

Conductivity 

*  t  0  0  w<  '~0~y*sy  ' 

S’}* S') 

Salinity 

Salinity 

Temperature 

f  ?P>  ^ 

Temperature 

— 

,  ■  ps  » y  s 

Dep™  4.00" 

■'■4  S~P-.?S~ 

Dep™4.co;T 
•}££>  •  7s>  ST 

do2 

do2  .  • 

pH 

pH  ,  ' 

Redox 

Redox 

Turbidity  «  0 

■f  /  0  0  •  o 

Turbidity  q 

/  0  £>  /p 

7A-  1?A  C 
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M 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  #  ^  / 

Probe  value  will  be  obtained  when  probe  is  calibrated 
Conductivity 

Millimhos  Probe  Value" 
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NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C-S-T.D.  Readout  digital  display  or  from  Pin.  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 


Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  or  temp,  sensor  in. 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

3-  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  wa ter  while  continuously  monitoring, 
temperature  with  a  calibrated  thermometer.  - 

4.  Steps  “2  and  #3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 
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Part  Number 


S13 80 05/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


.  5138101 


-  5138020 


5138021 


5138002 


5132010 


5132011 


5132014 
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5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


S132018 


5132126 


5132125 


5139300 


5138110 


S134011A 


Description 


Serial  No. 


Remarks 


Pressure  Case  §  Base  Plate  ^-j|  01.0 
with  mother  board 


Conductivity  Sensor 


Temperature  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


en  Sensor 


Turbidity  Sensor  _ 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


QOS' 


A.0  <6 


3  b 


i,HjI  35/ 


Chopper 


Dissolved  Oxygen 


pH 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit' 


'flmnid.  Velocity 


l  ■ 

TrC  ... 

i'O'O  £ 

A0/1 
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CONDUCT 


CAL  1 5  T 


INSPECTOR  /?  .  /-/  . 
PROBE  S/M  5  O  ' 

CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  # 

Probe  value  will  be  obtained  when  probe  is  calibrated 

Probe  Value* 

-  •OV 
)D>OS~~  . 

20*0./ 

IQ'  /y 
■yp.jo 
St  21 

1,0-/ 7 

c 

NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or. front  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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Calibration  Cent. 


Notes  to  CSTD  DO  pH  Calibration 


1.  This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads . 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in. 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 

4.  Steps  “2  and  53  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration,  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

7.  Temporary  connection  is  made  between  circuit  common 

and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.)  -  . 
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PROBE  ASSEMBLY  RECORD 
_ Date:  j  (  ■  2 ~  7^ 


1  i/'  (‘  ' 

Part  Number 

Description 

5138005/5136001 

Pressure  Case  5  Base  Plate 
■with  mother  board 

5138001-1 

■  Conductivity  Sensor 

5138006-11 

Temperature-.  Sensor 

5138105 

Temperature  Sensor 
Platinum 

5138006-2 

Salinity  Compensation 
Network 

Pressure  Transducer 

5138020 

pH  Sensor 

SI  38021 

Dissolved  Oxygen  Sensor 

5138002 

Turbidity  Sensor 

S132010 


SI  32011 


5132014 


SI  32015 


S132015-1 


S132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


S134011A 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


...  pH 


Protective  Cage 


Schryway  Carrying  Case 


Turbidity 


•  ~SirrnEHii  Velocity  i/nr 


-Q  hr  _ 


Serial  No. 


Remarks 


‘ _ - 

.  » "*/  I  y  "  ‘  S'  I  f 


5  r..\.  -  <■ 


SMk'X}*'}  'TrU-s-v.  &  i.>. 
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Probe  S/N  lo^~I  !  &  &  & _ 

Date  5  Initial  //  '3>Q  '  ~7  f  jZ.-’iJ' 


'  • 

V 

•  Voltage  or 

* 

Test  Point 

Scope'  Picture 

DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC 

• 

BLK 

-15  +  4VDC 

-  )  5 

m 

•  0.000  +_  .002 

U.VQ0£ 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 01VDC  /-  i.tO 

* 

BLK 

-8.00  +  .01 

-  $,o  o 

3. 

Chopper 

YEL 

Fig  A 

180  out  of  phase 

4. 

Amplifier 

GR 

Fig  B 

U" 

NOTE  1-GR 

-  Fig  C 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

GREY 

0.00  +  .01 

■  OO  0 

NOTE  1-GREY 

W  -2.6  _+  .  2VDC 

-If S3  ■ 

6. 

Conduct ivity 

BLUE 

0.000  +  0.002 

•  oo  o 

NOTE  1-BLUE 

^  4  .  S00  +_  .10 

+. 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

-  -  ///a 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 

in 

manual 

D  1 

■  r/A 

BLUE 

Sec  table  2.1 

in 

manual 
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Temperature • 

NOTE  2  BLUE 
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InterOcean 


CSTD  Calibration  Cont. 


Voltage  or 


*• 

Test  Point 

Scope  Picture 

DATA 

10.  Depth 

NOTE  5 -BLUE 

Shunt  Value 

yV/A 

11.  Auto -Range 

GREY 

+2.005  +  .005 

GREEN 

+6.50  +_  .75 

• 

*GREY 

+1.99  +  .01 

*GREEN 

-6.50  +_  .75 

12.  Dissolved  Oxygen 

• 

-  . 

NOTE  6 -GREEN 

0.00  +  .01 

1 

GREEN 

See  calibration 

i 

sheet 

| 

13.  pH 

NOTE  7 

'  j 

pH  7  -  YELLOVf 

.70  +  .01 

i 

i 

pH  -  YELLOW 

•  . lv/pH  +  .01 

i 

\ 

» 

* 

pH  -  YELLOW 

’  . Iv/pH  +  .01 

< 

14.  Redox 

NOTE  7 -YELLOW  ' 

0.00  +  .005  . 

V 

rr  +  + 

Fe 

Fe+++  YELLOW 

.439  +  .005 

///A 

15.  Turbidity 

GREY 

0.00  +  .01 

’  oo  0 

1.00  *_  .01  t/>  0  < 


GREY 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 

Serial  No.  1/  I  . 

Initials 
Date 


'  /i/3°  h  ? 

Readout 

Computed  Values 

Conductivity  „  _ 

.  * o  o 

Conductivity  ^ 

h  o  o^yroj : 

wo  i 

Salinity 

Salinity 

3S’-HfT7~ 

Temperature 

Temperature 

-  9'Cz 

_  9  •  c  '2  ■"£,  >  • 

Depth 

Depth 

do2 

do2  ■ 

pH 

pH 

Redox 

Redox 

°c_ 


Turbidity  ,  v 
-r-  jo  o.  o 


Turbidity  0 


/P  9  y? 


:erOcean 


CONDUCT  iV  F TV  «_AL  1 3  RAT  ION 


DATE 

INSPECTOR 

PROBE  S/M  00 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  M  (*?*) j 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


Probe  Value' 

o.W 

10-00  - 
•  1±3J_ 

ud,D  D 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or. from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterOceans  v.  su-mv  inc.  /  3540  aero  ct  .  •uin  diego.  ca.  92123  /  714-565-S400  /  telex  69-5fK"> 


PROBE  ASSEMBLE  RECORD 


Job  No :  _ b  X  /  / 

A 

Customer  Name:  /v,  , 


Date  : 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


513401 1A 


Description 


Serial  No 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit' 


Velo.city 


Pressure  Case  5  Base  Plate  ^7/  CO 
with  mother  board 


Conductivity  Sensor 


Temperature -.Sens  or 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper  . 


Dissolved  Oxygen 


CSTD  Calibration  Cont 


10 .  Depth 

11.  Auto -Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


15.  Turbidity 


Test  Point 
NOTE  5 -BLUE 

GREY  ' 
GREEN 
*GREY 
* GREEN 

NOTE  6 -GREEN 
GREEN 

NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7 -YELLOW 
Fe++  Fe+++  YELLOW 
GREY 
GREY 


Voltage  or 
Scope  Picture 

Shunt  Value 


DATA 


hjh 


+2.005  .005 

+6.50  +,  .75 
+1.99  +.  .01 
-6.50  +_  .75 

0100  +  .01 

See  calibration 
sheet 

.70  +  -01 
.lv/pH  .  01 
.lv/pH  _+  .01 
0.00  +  .005 
.439  +  .005 
0 .00  +  .01 


////V 


m 


/a 


/\ 


OoD 


1.00  +  .01  -h)>oo0^^ 


I  IntcrOccans  systems,  ire.  /  3540  aero  ct 


7s^di^r92i23  /  714-565-8400  /  telex  69-50SJ 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 

Serial  No.  bziltio 

Initials  -  _ 

Date  \ii2Di3jL  -  — 


Readout  Computed  Values 


Conductivity  m 

.  .  ^  O'  too 

•  .  -f  5  •■O0  2-Z- 

Conductivity  ; 

C-COCl  -rrW/crrr\  . 
f5.C>  •  °~2. — rYT/ /caw  £  1 

Salinity 

Salinity 

Temperature 

-  a  £<&  z. 

,  >  <?  •  1  to  1 

Temperature 

-  AOrC 

4-  7.  i  • 

Depth 

Depth  . 

dq2 

D°Z  . 

zxz 

a. 

PH  •: 

Redox 

Redox 

Turbidity  ,qq 
]0!>.O 

Turbidity  (  0  0 

!0  o  v> 

D  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  50  ohn  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  i*’ith  a  calibrated  thermometer. 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  • 

4.  Steps  “2  and  53  are  done  \/ith  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 


J-yV  No :  _ _ 

Customer  Name: 


PROBE  ASSEMBLY  RECORD 
Date  : 


03U1S  & 


Part  Number 

Description 

5138005/5136001 

Pressure  Case  §  Base  Plate 
with  mother  board 

5138001-1 

Conductivity  Sensor 

5138006-11 

Temperature  -.Sensor 

5138105 

Temperature  Sensor 
Platinum 

5138006-2 

Salinity  Compensation 
Neti^ork 

‘  5138101 

Pressure  Transducer 

5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


SI 39 300 


5138110 


S134011A 


H  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


_ _ Temperature _ 

Temperature,  Platinum 
Thermistor 


Death 


Demodulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


pH 


Protective  Cage 


Schryway  Carrying  Case 


Turbidity 


Velocity  -tf 


//- g-  ? 

/-//■ 


Serial  No. 


7/ o  /  C> 


/Co 


Remarks 


(Lupec-  Ulc.  iU 
Spu  r  O 


5138021 

Dissolved  Oxygen  Sensor 

5138002 

Turbidity  Sensor 

b  OSO^tf  |  /~0  (r£xs  V  v? 


InterOcean 


- 

-STS 

>.* 

CSTD  CALIBRATION  '  * 

Probe  S/N  /  0// 

Date  ^  Initial  //-A  7- 

7^  /?//■ 

Test  Point 

•  Voltage  or 
Scope  Picture 

DATA 

1- 

Current  Regulator 

RED 

+15  +  4VDC 

+  '3 

• 

BLK 

-15  +  4VDC 

\m 

'  0.000  .002 

+  dog/ 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 0 1VDC  l&,oOC/ 

• 

BLK 

-8.00  +  .01 

,/  -  A  's 

-  6  "S'-"-' 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase  u-""" 

4. 

Amplifier 

GR 

Fig  B 

l^' 

NOTE  1 - GR 

•  Fig  C 

1^" 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase  ^ 

GREY 

0.00  +  .01 

-  CP.OO/ 

NOTE  I -GREY 

7?  -2.6  +  .2VDC 

-9-57,7 

6. 

Conductivity 

BLUE 

0.000  +  0.002 

0  ,  :\co ' 

NOTE  1-BLUE 

■*  4  .  S00  +_  .10 

■» 

7. 

Salinity  0-20  ppt 

BLUE 

* 

0.000  +_  .002 

V\ 9 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

in  I 

.  I'U  A 

BLUE 

See  table  2.1 
manual 

in  I'd ' 

9. 

Temperature  - 

NOTE  2 -BLUE 

-  ‘  9  S.  ,-?  rL  The 

rm  one ter AN A 

2L 


The  mom  et  :tl3 -H 


NOTE  3 -BLUE 


4 


\ 


r 


InterOceai? 


CSTD  Calibration  Cont . 

10.  Depth 

11.  Auto- Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


15.  Turbidity 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
* GREEN 

NOTE  6 -GREEN 
GREEN 

NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7 -yellow  ' 


_  ++  _  +++ 

Fe  Fe  YELLOW 


GREY 

GREY 


Voltage  or 
Scope  Picture 

Shunt  Value 


DATA 


>/ 


4 


+2 .005  +  .00S 
+6.50  _+  .75 
+1.99  +_  .01 
-6.50  +^  .75 

0.00  +  .01 

See  calibration 
sheet 

-70  +  .01 
. Iv/pH  +  .01 
. lv/pH  +  .01 
0.00  +  .005 
.439  +  .005 

0.00  +  .01  .  g? 

1.00  +  .01  f):0OO^ 

p‘/., 


fnier-  'ceans  systems,  inc.  /  3540  aero  cl.,  san  clieixo.  ca.  92125  /  714-565-8400  /  telex  69-5081 
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InterOcean 


513  probe 
FINAL  CHECK-OFF 

Serial  No.  kZ2. Loll _ 

Initials  -  R  ^  ■ _ 

Cate  liitl zjJzL 


Readout  Computed  Values 


Conductivity 

Conductivity 

o  O  C 

T/-  Zj 

Salinity 

Salinity 

■  - 

TEMPERATURE 

Temperature 

-  ^  ,  - 

—  £).  3  >’  C_ 

Depth 

Depth 

do2 

cn2 

pH 

pH 

Redox 

Redox 

Turbidity  ,d 

Turbidity  ^ 

i/oo.  9 

)0  0  ifo 

i  : 

l''  AD-A097  692 

1  UNCLASSIFIED 

KINNETIC  LABS  INC 
IN-SI TU  FIELD  DATA 
MAR  81 

KLI-81-1-APP-I-11 

SANTA  CRUZ  CA 
GATHERING  STATIONS* 

SAN  FRANCISCO 

F/G  8/ 
BAY-DELTA*— E1 

NL 

rctu)  1] 

.■ 

_ 

. 

! 

! 

1 

i 

i 

■■ 

■H 

^■T 

mm 

■ _ 

I  '  ->o 
•-/V/ 


an 


CO NDUCT i V IT V  CAL I B RA T 


DATE  1/^2 ' 

INSPECTOR  _ 

PROBE  S/X  ^2  7/ 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500 CS  #  ?/ 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 

0 

10* 

20  ' 

50 

40 

50 

60 

70 


Probe  Value*' 

D‘  <n  0 
;o.g4  - 

■3Q-// , 

S-o us. 
t-o-  n 

n-./t 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  . front  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter.  \  *  . 


Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterOceans  systems,  me.  /  3540  aero  ct  .  sari  diego.  ca.  97123  /  714-565-S400  /  telex  69-50S2 


1 


V 


IntfiiOcean 


i 


Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  SO  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in 

ice  water  as  close  to  0°C  as  possible  ’while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer . 

3.  This  value  obtained  by  ‘immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
te'mperature  with  a  calibrated  thermometer.  • 

4.  Steps  #2  and  #3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water ^  ; 

* 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.). 


Job  No: 


PROBE  ASSEMBLY  RECORD 

-  Date:  H'S-7'?/ 


Customer  Name:  ( ' f)C'C&c'  >» 


Date : 
By: 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


Description 


Serial  No. 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


Pressure  Case'  6  Base  Plate  InTSllOlf 
with  mother  board 


Conductivity  Sensor 


Temper  atur  e  .  Sens  or 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer  1 


Remarks 


Cupcs-  A/lcfc*./ 
IZpi'n  Stauriyi 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


-  Amplifier  . 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit 


“S&fpfr JK  Velocity 


5ujrrch  Qooir& 


%dno 


I/O  0?~77 


<1 


@  InterOcean  r-v 

W _ JyjS— 

Dfr  ^ 

513 

CSTD  CALIBRATION 

Probe  S/N  &2^2l  ° / 

Date  §  Initial 

•  Voltage  or 

Test  Point  '  Scope  Picture  DATA 


1. 

Current  Regulator 

RED 

+15  +  4VDC 

* 

BLK 

-  -J5  +  4VDC  - 

-/3,z? 

WH 

■  0.000  +  .002 

,<o  C>c> 

2. 

Voltage  Regulator 

RED 

+8.00  +  -01VDC 

/  ftc&e 

# 

BLK 

-8.00  +  .01 

-  S c>oo 

3. 

Chopper 

YEL 

Fig  A- 

180°  out  of  phase 

4. 

Amplifier 

GR 

Fig  B 

NOTE 

1-GR 

.  Fig  C  OK 

5. 

Demodulator 

YEL  .  . 

Fig  D 

180°  out  of  phase 

•  „ 

GREY 

0.00  +_  .01  , 

ocoo 

NOTE 

1-GREY 

^  -2.6  +  .2VDC 

6. 

Conductivity 

BLUE 

0.000  +  0.002 

,OC  06 

NOTE 

1-BLUE 

X  '*4 . 800  +  .10 

tv-  2  vu 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

//A 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

in  rt A- 

BLUE 

See  table  2.1 
manual 

in  /V~ 

9. 

Temperature- 

NOTE 

2 -BLUE 

—  'DP  °C  Ther 

momet  er-^  »c 

NOTE 

3 -BLUE 

P/>  Thernomet;  r*J./ 

ti7  InteiOcean 


CONDUCT i'VITY  CAL  IBRATUM 


BATE 
INSPECTOR 
PROBE  S/M 


&-0-7Z 


*17/0'?- 


CONDUCTIVITY  CALIBRATION  STANDARD 
.  Model  500CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos  Probe  Value*' 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 
C.S.T.D.  Readout  digital  display  or  from  Pin.  D 
on  -the  Recorder  outlet  with  a  digital  volt 
meter. 


Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


IntcrOceans  systems,  inc,  /  3540  aero  ct  san  diego.  ca.  92123  /  714-565-S400  /  telex  69-50S2 


1 


InterOcean 


CSTD  Calibration  Cont. 

10 .  Depth 

11.  Auto-Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


15.  Turbidity 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
* GREEN 

NOTE  6 -GREEN 
GREEN 

NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 


_  ++  _  +++ 
Fe  Fe 


Voltage  or 
Scope  Picture 


Shunt  Value _ 

+2.005  +  .005 
+6.50  +_  .75 
+1.99  +  .01  . 

-6.50  +  .75 

0100  +  .01 

See  calibration 
sheet 

.70  +  .01 
. lv/pH  +  .01 
.lv/pH  +  .01 


YELLOW  *■ 

0.00 

+  .005 

YELLOW 

.439 

+  .005 

GREY 

0.00 

+  .01 

GREY 

1.00 

+  .01 

DATA 

*4 


IntcrOeeans  systems,  tnc.  /  3540  aero  ct .  sar  diego.  ca.  92123  /  714-565-8400  /  telex  69-5082 

'  -  v  '  ; 


InterOcean 


513  PROBE 

FINAL  CHECK-OFF 

Serial  No.  _ 

. 

Initials  _ 

AZK 

Date  _ 

•  *  .  / 

- 

.  .  .  •  .  r 

Readout  Computed  Values 

Conductivity  #  q# 
JS" 


Salinity 

fljA- 


Temperature 

+?1-'7<Z 


Depth 


Conductivity  'qo  #>' 
S‘6*  ZS’sjt  V2  *c 


Salinity  .  oo  fpi* 

3f>&rp-r 


Temperature 

— .  £>P  fc\ 


/VA~ 


A/A~ 


'■  A/Ah 


4/^.. 


.4/ A-  ' 


Redox 


Turbidity 


/wf 


Redox 


a/ A 


Turbidity  ^Vvo 

jQ  o»  9  r/p 


I 


W  Inter  Ocean  ' 


C3 iD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continuous! 
monitoring  ice  water  with  a  calibrated  thermometer. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring, 
te'mperature  with  a  calibrated  thermometer.  • 

Steps  “2  and  S3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water 

Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 


InterOccans  system*.  inc.  /  3540  aero  ct.,  s.irt  diego.  ca.  92i  1Z  /  7I4-565-S4C0  /  telex  69-50 S2 
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,  Job  No:  _ _ _ 

Customer  Name: 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


PROBE  ASSEMBLY  RECORD 
_  Date:  // 


5138101 


5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


- 


Description 


Pressure  Case  §  Base  Plate 
with  mother  board 


Conductivity  Sensor 


Temperature .Sens or 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Serial  No.  |  Remarks 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Srnnd-  Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


___  Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit; 


Sound  Ve  lo.ci  ty 


Co  **  p 

^  i  he*/ 


LUO  0!5~ 


T  r 

i 

■p  InterOcean 

- 

■5*3 

Vy 

Vy 

CSTD  CALIBRATION 

Probe  S/N  L>  Z7/0/3 

-XA 

Date  §  Initial  ]l'$0-7? 

_  t?H- 

■ 

♦ 

Test  Point 

•  Voltage  or 
Scope  Picture 

DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC 

+  ^  . 

• 

BLK 

-  -15  +  4VDC 

-  13 

WH 

'  0.000  +_  .002 

2. 

Voltage  Regulator 

RED 

+8.00  +_  . 01VDC 

# 

BLK 

-8.00  +  .01 

-  l .  30 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase  ^ 

4. 

Amplifier 

GR 

Fig  B 

NOTE  1-GR 

•  Fig  C 

5. 

Demodulator 

YEL 

Fig  D  / 

180°  out  of  phase  ^ 

*  . 

GREY 

•  0.00  +  .01 

£>-.  oo 

NOTE  1-GREY 

-2.6  +  .'2VDC 

-2.5  5 

6. 

Conductivity 

BLUE 

0.000  +_  0.002 

0'£Cc-> 

NOTE  1-BLUE 

#  ■*  4 . 800  +  .10 

■nj.Hf 

i  7. 

Salinity  0-20  ppt 

BLUE 

0.000  +_  .002 

NlA 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

fJ  ! b\ 

BLUE 

See  table  2.1 
manual 

in 

9. 

Temperature- 

NOTE  2 -BLUE 

The 

rmometer  <2  ' 

NOTF  3 -BLUE 

+  ^  •zS*C  The 

rmomet.jr^'^3  ' 

f  -  . 

.....  ^ ^ 

/  n  I  i  zc  C  O  f  »  ..I 

.  C|\0* 

I 


XnterOcean 


CSTD  Calibration  Cont. 


10.  Depth 

11.  Auto-Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


15.  Turbidity 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
* GREEN 


NOTE  6 -GREEN 


GREEN 


NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7 -YELLOW 
Fe++  Fe+++  YELLOW 
GREY 
GREY 


Voltage  or 
Scope  Picture 

Shunt  Value _ 

+2.005  +  .00? 

+6.50  +  .75 

+1.99  +  .01 

-6.50  +  .75 


0100  +  .01 

See  calibration 
sheet 


.70  +  .01 
.Iv/pH  _+  ,01 
.Iv/pH  +  .01 
0.00  +_  .005 
.439  +  .005 
0.00  +  .01 


DATA 

M/A 

///a  • 


A/A 


a//a 


/V/A 


OO  O 


i.oo  +  .oi  +  hvoo 


IntcrOcoans  systems.  inc.  /  3540  aero  c<  .  san  diego.  ca.  92123  /  714-565-S400  /  telex  69-?082 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 

Serial  No,  6y||ois 
Initials  -fe'.ti.- 
Date  ihig-7 ; 


Readout  Computed  Values 


Conductivity 

.  .  / .  Q,  ou. 

Conductivity  '  , 

0,00  'YnT/CA0\ 

•  . 

Salinity 

Salinity 

y/A  .  ■ 

///4 

Temperature 

o,  oaz. . 

Temperature 

p-C*S'l  .  :  : 

'Z..Z.39 

iX-'  3  '3dc_ 

Depth 

Depth 

"■M/a 

.  y/A 

DO 

D°2  - 

pH 

pH 

A'//;  - 

■  /vA4  -v ; 

i  . 

Redox 

Redox  . 

//  /  A 

///z'n 

Ajy 

Turbidity  Q 

+  /CC-v 

Turbidity 

Oa) 

JQO-Q  Vv 

W  InterOcean 


CONDUCT  iY  TTY  CAL  I BRAT  I0.\ 


DATE 

IN'SPL  TOR  R~  H _ 

PROBE  S/.;  Lo%H £>l  ^ 

Uxb  ^2. 

CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 
Conductivity 

Mill  imho  s  Probe  Value*. 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S. T.D.  Readout  digital  display  or. from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter.  ' .  <  •  *  - 


Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterOceans  systems,  inc.  /  3540  aero  ct .  sail  dieco.  ca.  92123  /  714-565-8400  /  telex  69-50S2 

»  \ 


InterOcean  ' 


Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 

1.  This  value  obtained  by  inserting  a  50  ohm.  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

2.  This  value  obtained  by  immersion  or  temp,  sensor  in. 

ice  water  as  close  to  0°C  as  possible  while  continuously 
monitoring  ice  water  with  a  calibrated  thermometer. 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 

4.  Steps  “2  and  S3  are  done  with  stainless  steel  shield 
removed .  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with, 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water ^ 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 

•  •  shield  wire  of  the  redox  electrode.)  • 


513  PROBE  ASSEMBLY  RECORD 

Job  No:  627/  _  Date:  1/ 

Customer  Name:  (Ifirfo £j ’ r rid U'Jif  u2.  By:  '  Rjj  • _ 


Part  Number 

Description 

S1380  05/5136-0  01 

Pressure  Case  §  Base  Plate 
with  mother  board 

5138001-1 

Conductivity  Sensor 

5138006-11 

Temperature  Sensor 

513810S 

' 

Temperature  Sensor 
Platinum 

5138006-2 

Salinity  Compensation 
Network 

5138101 

Pressure  Transducer 

Serial  No.  |  Remarks 


5138021 

Dissolved  Oxygen  Sensor 

5138002 

Turbidity  Sensor 

5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132012 


5132018 


5132126 


5139300 


5138110 


5134011A 


'  Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Amplifier 


Chopper  . 


Dissolved  Oxygen 


pH 


Protective  Cage 


Schryway  Carrying  Case 


Turbidit' 


Velo.cit  y'tyriAst 


tioia  jog. 


63^/03/.  .  Uo 


InterOcean 


V', 


Probe  S/M  (0X1 1  O  / 
Date  §  Initial 


*5^5* 

CSTD  CALIBRATION 


i' 

-Id 


•  Voltage  or 


Test  Point 

Scope  Picture  DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC  +  <3 

• 

* 

BLK 

•  -1LS  +  4VDC  "  \  'h  ’ 

m 

•0.000  +  .002  O' 000 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  .01VDC 

* 

BLK 

-8.00  +  .01  ^  £.co 

3. 

Chopper 

YEL 

Fig  A 

180°  but  of  phase  yf 

4. 

Amplifier 

GR 

Fig  B 

NOTE 

1-GR 

•  Fig  C 

s. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

•  •  • 

GREY 

0.00  +  .01  O  '  OO 

NOTE 

1-GREY 

-2.6  +  .‘2VDC  r~2Sl$ 

6. 

Conductivity 

BLUE 

0.000  +  0.002  D’OOO 

I 

I 

1 

NOTE 

1-BLUE 

ft  ■‘4.500  +  .10  ~f  tf,  7  ?5~ 

;  7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002’  \J  A 

!  «• 

i 

i 

! 

i 

Salinity  20-40  ppt 

GR 

BLUE 

See  table  2.1  in 
manual  \j  )  ,\ 

/v  /’/A 

See  table  2.1  in 
manual 

I  9. 

) 

Temperature- 

N01E 

2 -BLUE 

^  d  -  The  rHome  re  r  0-. 

NOTE 

3-BLUE 

!f0Cs  ThermoE**.’.  (n< 

InterOcean 


CSTD  Calibration  Cont. 

"  Test  Point 

10.  Depth  NOTE  5 -BLUE 

11.  Auto-Range  GREY 

GREEN 

» 

*GREY 

*GREEN 

12.  Dissolved  Oxygen 

NOTE  6 -GREEN 
GREEN 

13.  pH  NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 

14.  Redox  NOTE  7 -YELLOW  ' 

_  ++  +++ 

Fe  Fe  YELLOW 

15.  Turbidity  GREY 

GREY 


Voltage  or 

Scope  Picture  DATA 

Shunt  Value  V/  ^Lf 
+2.00S  +  .005 
+6.50  +.  .75 
+1.99  +  .01 
-6.50  +  .75 


0.00  +_  .01 

See  calibration 
sheet 


.70  +  .01 
.  lv/pH  +_  .01 
-lv/pH  +  .01 


0.00  +  .005 
.439  +  .005 
0.00  +  .01 
1.00  +  .01 


i 


•  ood  ‘ 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No.  fr^-71  Oi'-f 
Initials  -d  H- 

Date  1 )  -  2-\  -7  ^ 


.  •  •  •.  .  ? 

Readout  Computed  Values 


Conductivity 

O.oo 

Vr-fY 

Conductivity^  ■  ^ 

m.sz'1'  £r 

Salinity 

Salinity 

Temperature 

—  C/(OOl- 

4.  ^  )  rri°C. 

Temperature 
-  o-.02^0(^  . 

f  2.1  .<-7i/  "C 

Depth  ^i<Do 

£  .010  Pi 

Depth  O.o*f  7  .  .. 

£ .o  \  o  A7 

do2 

do2  . 

pH 

pH 

■ 

Redox 

Redox 

Turbidity  >C0 

fj  1)9.0 

Turbidity,, 

■if:  :  % 

InterOcean 


DEPTH  SENSOR  CALIBRATION 


IBBBBI 


IBBBBBBBBI 


ERROR  (PETERS) 


■■■■■■■■■■■■■■■■■■■■■I 
■■■■■■■■■■■■■■■■■■■■I 
■■■■■i  ■■■■■■■■■ 


■■■■■■■■■■■■■■■■■■■■■■■■■■a 

■™  BBBBBBBBBB  mHWHI 

■■■■■■■■■■■■■■■■■■■■■■■■■a 


■■■■ 


■■■■ 

■■■■ 


■mi 


■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a 


laaaaaaaaBaaaaaaaaaaaaaaBBaaaflaBaai 


BBBBBC 


iBBBBBbi 


ibbbbbbbbbbbbbbbbbbbbbbi^^^M 
— a— BBBBBBBBBBBBBBBBBBBBBB 

IUbbbbbbbbbbbbbbbbbbbbbmhmm 

■BBBBBBBBBBBBBBBBBBBBB 


IBUBBI 


■B*BBUUM 

IlfBWBl 


BKCBBM 

I  - 


BBWBBBI 

BB^BBUI 

■IXIKI 

BC3IKI 


IIIUBBfll 
MKV4BBKBBI 
UIKMBBSBBI 
muiaaBBBi 

WRBI*U| 


IBBBBBBBBBBBBI 


IBBBBBBCBBI 


■bbbbbbbi 
■BBBBBBBBI 


■BBBBBI 


■BBBBBBBSBBBBBBBBI 
■  BBBBBBBBBBBBBBUI 
■■BBBIIBIIflBBI  « 


PMBBSBBBBBaaBaBBflBaaflBBBBBI 
IsMbbb*ibbbbbbbbbbbbbb  bbbbbbbI 


BBBB 


IBBBBBBI 


IBBBBBBBBBBBBBBBBBBBB 
IBBBBBBBBBBBBBBBBBBBB 
IlflflBBBBBflflBBBammi 


BBBB 

BBBB 

■BBB 


HHBbbm 
IBBBBBBBB 


K 


■BBBBBBBBBBBBBBBBBB BBBBBBBBI 


For  e 

value 

cn 

i-* 

P» 

3 

04  Q 

i-* 

o  O 

rt 

VI 

•  rt 

3* 

t*  3 

35 

X  H- 

o  n 

rt 

P 

a:  » 

® 

rt 

2  t- 

►1 

Q 

C/J 

3 

o 

Ov 

H>  » 

-P» 

o\ 

O  I-* 

• 

N» 

3  H* 

o 

• 

3* 

■Ik 

a  3 

h-* 

l-» 

O  m 

cr 

O* 

*3  rt 

^N. 

rt  H- 

o 

o 

3*  O 

c 

C 

3 

■n 

i-t  » 

r+ 

rt 

3 

• 

• 

3 

*3 

CU  c 
H"  VI 
O  (D 

r> 

n 

tn  • 

W 

o 

o 

H-  VI 

3 

3 

o 

rt  3* 

< 

< 

*3 

O  C 

a 

» 

3  3 

3 

3 

o 

rt 

(A 

VI 

> 

O 

H“ 

H* 

f 

H,  3 

o 

O 

1-4 

K  CD 

VS^l. 

3 

3 

w 

53 

r> 

n 

> 

-si  vi 

o 

3 

o 

3 

H 

Ul 

VI 

O 

-n  |  4 

rt 

rt 

z 

g; 

P> 

rti  r 

3 

rt 

3 

rt 

O 

O 

-1? 

o» 

vj 

oo 

O 

tn 

04 

OO 

04 

IBBBBBWI 


■BBBBBBBBBBBBBBBBBBBBBBBBBBB 


IBBBBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBI 


ibbbbbbbbbbb^^H 

IBBBBBBBBBBBBBBBI 


■1BS9S! 


BBBI 


BBBB 


■BBBBBBBBBBBBBBBBBB ■■H 
■BBBBBBBBBBBBBBBBBBBBB 


0  0  § 

n» 


*3  o  w  a:  o 

J3  w  tn  o  z  > 

O  "3  73  O  C/>  H 

W  H  H  M  D  HI 

w  s  >  r  w  •• 

t-  n 

m  w  as  H 
v.  o  as  o  o 

as  >  o  ..  as 

•*  g  '• 


IBI 

■B! 

■i1 

IBI 


■BBBBBI 


■BBBBBI 


SB 
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vTy  Inter  Ocean 


CO NDUCT  i V  i  TY  CAL  IB?.\T  ION 


DATE  //~  2-Z^7/ 
INSPECTOR  /2  •  A/  • 


PROBE  S/M 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS 


STAllh  \r 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


Probe  Value4 


.1-1  o 


NOTE: 


•  l3. ■ 

0  ■  01 


■  50  ,  II— 
L*  O  ■  0  ip 
70,  M 


Probe  value  can  be  obtained  from  either  514-A 
C.5.T.D.  Readout  digital  display  or  fron  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


IntcrOceans  systems  inc.  /  3540  aero  ct  .  >;ui  dieao.  ca.  92123  /  7I4-565-S400  /  telex  69-50S2 


i 


InterOcean 


Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


1. 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 


2. 


This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continuous 
monitoring  ice  water  with  a  calibrated  thermometer. 


i 


3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 


4.  Steps  “2  and  S3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 


5.  This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  wate 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 


job  No: 


L>  2-7/ 


PROBE  ASSEMBLY  RECORD 

'  Date:  //-0-2- 


Cui'toraer  Name:  -n  £L_1 

1  /.  vJ 


Part  Number 
5138005/5136001 

5138001-1 

5138006-11 

5138105 


5138006-2 


5138101 

5138020 

5138021 

5138002 

5132010 

5132011 

5132014 

5132015 

5132015-1 

5132019 

5132016 

5132116 

5132017 

5132013 

5132012 

5132018 

5132126 

5132125 

5139300 

5138110 

5134011A 


_ Description _ Serial  No. 

Pressure  Case  8  Base  Plate 

•with  mother  board _ 

Conductivity  Sensor _ j_ HO 

Temperature  .Sensor _ S~~ 

Temperature  Sensor  _ 

Platinum 


Salinity  Compensation 
Network _ _ 

Pressure  Transducer 


pH  Sensor 

Dissolved  Oxygen  Sensor 

Turbidity  Sensor 

Velocity  Sensor 

Current  Regulator 

Voltage  Regulator 

Conductivity 

Salinity  0-20  PPT _ 

Salinity  20-40  PPT 

Salinity  Auto  Range 

~  Temperature _ 

Temperature,  Platinum 
Thermistor 

'  •  Depth  _ ■ 

Demodulator _ 

Amplifier 

Chopper  . 

Dissolved  Oxygen 


Protective  Cage 
Schryway  Carrying  Case 
Turbidity 


Velocity  lljitf’ 
SUJ/TC-H 

( Jf 0 


Remarks _ 

tups,c< 

*Zprp\  Sourm 

iiut  /UWHr  Kr7>  5  Hoa- r 
ijLUE  £>l 


-?/<,  'jHbooso  *£>£| 


W/  JJT_ 

^6 9b  big 


Cupit.  *jl 

L-  &  •  f>  ■ 


Si  PolCk.<~ 


O-bS 


&c>  / 
^76  /  z fj 
lfiOZO\£>  7 


O  —sv  :i ;pj  \ 


Lo  'Moig&X 


■V.  '• 

....  ;• 

_ il'>. 


£/<?£  O  3g-2. 

l^fsW 

—Jpp-Qn 


j'  *  .N-  ••  ..  • 


V 


iff  InterOcean 


Die 


513 

CSTD  CALIBRATION 


Probe  S/N  ( '^2-7 j  Q/  _ 

Date  §  Initial  Af:R  l?J Of )b% 


Xp±/./ 

1*' 


V< 


/ 


•  Voltage  or 

Test  Point  '  Scope  Picture  DATA 


1. 

Current  Regulator 

RED 

+15  +  4VDC 

+  /sr  . 

• 

BLK 

- 

-15  +  4VDC 

"  /S"  - ' 

WH 

• 

0.000  +_  .002 

&,  G0&  . 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 01VDC  y  [/0&D 

# 

BLK 

-8.00  +  .01 

-  10  0® 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase  v' 

4. 

Amplifier 

GR 

Fig  B 

NOTE 

1-GR 

• 

Fig  C 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

•  ■  ’  , 

GREY 

.  - 

0.00  +  .01 

•  COD 

NOTE 

1-GREY 

K 

-2.6  +_  .'2VDC 

-  2.S~*)0 . 

6. 

Conductivity- 

BLUE 

0.000  +  0.002 

»  o.o  V 

NOTE 

1-BLUE 

X 

■•4.800  +  .10 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +_  .002 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

\ 

xn  ' 

']  iA 

BLUE  See  table  2.1  in 

manual 


9.  Temperature-  NOTE  2 -BLUE  D<Q*-JC  Thermometer?.^  1- 

NOTE  3 -BLUE  ^Thernoms  t .  rJ-J  'A 


InterOcean 


CSTD  Calibration  Cont . 


Test  Point 


10 .  Depth 
11-  Auto -Range 


12.  Dissolved  Oxygon 


13.  pH 


14.  Redox 


IS.  Turbidity 


Voltage  or 
Scope  Picture 


NOTE 

5 -BLUE 

Shunt  Value 

GREY  ' 

+2.005  +  .005  A 

GREEN 

+6.50  _+  .75  J 

*GREY 

+1.99  +_  .01 

*GREEN 

-6.50  +_  .75 

NOTE 

6 -GREEN 

0l00  +  .01 

GREEN 

See  calibration 
sheet 

NOTE 

7 

pH  7 

-  YELLOW 

.70  +  .01 

pH 

-  YELLOW 

•  . lv/pH  +  .01 

pH 

-  YELLOW 

•  .lv/pH  +  .01 

NOTE 

7 -YELLOW  *• 

0.00  +  .005  .  V7 

c  ++  + 

Fe 

YELLOW 

.439  +  .005  ftp- 

GREY 

0.00  +  .01  ^  Q  q 

GREY 

1.00  +  .01  ■f  />  <  p 

InterOceans  s  vs  terns,  me.  /  3540  aero  ct..  san  dieao.  ca.  91123  /  714-545-  100  /  telex  69-5052 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 

Serial  No. 

Initials  Afif C 

Date  h*?> 


Readout  Computed  Values 


Conductivity 

■  .  ■•■to 

■  +■  tf.yg 

Conductivity  : 

..  >  Q-&  y** 

gh'S*  pp 

Salinity 

Salinity  • 

-y  r~  ^  /  _i 

Jj'  slrppf 

Temperature 

^  o,ca  .  ...  . 

.  t  '•/> 

Temperature 
-O-esy*  o 

71-L7  °C 

Dep™  0.000 

T*  $.6  3  7 

Vwy.O&FT 
i  $0,<45*r 

do2 

D°2  - 

pH 

pH 

Redox 

Redox 

Turbidity  >  o 

-t  JO  O'V 

Turbidity  q  ■ 

/n  % 

!Q7  InterOcean 


CONDUCT  IV . TV  CAL  l‘j.\ 


DATE 

INSPECTOR  AtR 
PROBE  S/M  >/£/$“ 


CONDUCTIVITY  CALIBRATION  STANDARD 


Modal  500CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


NOTE: 


Probe  Value" 

•Q'O 

JP'Or  - 
QDsyp 
3o*  U 
VD‘/J 


L0-  A 


Probe  value  can  be  obtained  from  either  514-A 
C.S.T.D.  Readout  digital  display  or. front  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter.  ' . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


JnterOceans  systems,  inc.  /  3540  aero  ct  .  sail  diego.  ca.  92123  /  714-565-8400  /  telex  69-5082 

•  \  ' 


InterOcean 


CStD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


1.  This  value  obtained  by  inserting  a  59  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads . 

2.  This  value  obtained  by  immersion  of  temp,  sensor  in 
ice  water  as  close  to  0°C  as  possible  while  continuous! 
monitoring  ice  water  with  a  calibrated  thermometer. 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuous iy  monitoring, 
temperature  with  a  calibrated  thermometer.  - 

4.  Steps  f2  and  £3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration,  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water 

7.  Temporary  connection  is  made  between  circuit  common 

and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.)  - . 


\ 


Job  No: _ <£_ 

Customer  Name: 


Part  Number 


5138005/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


5138101 


S138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


5134011A 


513  PROBE  ASSEMBLY  RECORD 

L _  Date:  "  Z  £. 

f  cr-‘'U^.o  _  By:  _  _  R_>  ^  ■ 

i  0  C 


Description 


Serial  No. 


Pressure  Case  §  Base  Plate 
with  mother  board 


Conductivity  Sensor 


Temperature -Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved- Oxygen  Sensor 


Turbidity  Sensor 


•3gSil&  Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demodulator 


Remarks 


du-fijtsCYu  Cr_/J- 
pirlZCU  r ; 


■Sbori  T£. 


Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schrywa;  "arrying  Case 


>3 0)  030  |  b-& 


Turbidity 


.Sftttnd  Velo.city 


‘StO'^hhpx-^ _ 


\  Oyzo-oo 


r)  InterGcean 


D*t. 


nr 

-Erirj- 


CSTD  CALIBRATION 


u 

Vx 


4/>f 


- F 

Date  5  Initial  {c/ 

ns£ 

Test  Point 

•  Voltage  or 

Scope  Picture  DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC 

• 

BLK 

- IS  +  4VDC 

WH 

•  0.000  +  .002  —  -0&/ 

2. 

Voltage  Regulator 

*  .  RED 

+  8.00  +_  . 01VDC  +2.0&C 

BLK 

-8.00  +  .01  -2'9G& 

3. 

Chopper 

YEL 

Fig  A 

180°  out  of  phase 

4. 

Amplifier 

GR 

Fig  B  ^ 

NOTE  1-GR 

-  Fig  C  ^ 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase  'r”"^ 

GREY 

0.00  +  .01  •  oc  o 

NOTE  1-GREY 

-2.6  +  .  2VDC  / 

6. 

Conductivity 

BLUE 

0.000  +  0.002  * 

NOTE  1-BLUE 

■<4.S00  +  .10 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1  in 
manual 

BLUE 

See  table  2.1  in. 

9.  Temperature- 


NOTE  2 -BLUE 


manual 


fti- 13  Jd _ Therr.o-tts^}  C 

?  ?  '2.G  7  Thernoa^r^7*" 


NOTE  3-BLUE 


nwI  InterOcean 


CSTD  Calibration  Cont. 


10.  Depth 

11.  Auto- Ran 


12.  Dissolved  Oxygen 


13.  pH 


Test  Point 
^'OTE  5 -BLUE 
5  GREY 

GREEN 
*GREY 
*GREEN  • 


NOTE  6 -GREEN 
GREEN 

NOTE  7 


14.  Redox 


15.  Turbidity 


Voltage  or 
Scope  Picture 

*  -/  •'  •  :  ~ 
Shunt  Value  iA-rR 

+  2.005  +_  .005 

+6.50  +_  .75 

+1.9?  +  .01 

-6.50  +_  . 75 

0100  +  .01 

See  calibration, 
sheet 


pH  7  -  YELLOW 

.70  +  .01 

• 

< 

i 

pH  -  YELLOW 

•  .Iv/pH  +  .01 

I 

I 

« 

i 

pH  -  YELLOW 

.lv/pH  +  .01 

i 

t 

» 

t 

NOTE  7 -YELLOW  ‘ 

0.00  +  .005 

| 

i 

Fe+++  YELLOW 

.439  +  .005 

GREY 

0.00  +  .01 

,  IC'D 

GREY 

1.00  +_  .01  4  / 

r.  cc  :  ... 

r  - 

>eean>  .sw.ems.  inc.  /  3540  aero  .t..  san  dieuo.  ca.  92I2j  /  7 14-565-MGO  / 


DiTZ 

inspector  ,i/p7~ 

PA03E  S/:.  '..?*)/ r>  f 


CONDUCTIVITY  CALIBRATION  STANDARD 


Model  500CS 


'  ,  l  <v 

fv  y  ^7  V  i  « 


IT. 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


Probe  Value’ 


rs>,  3^c/ 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


IntcrOceans  sysvem>.  inc.  /  3540  aero  ct .  >an  diago.  ra.  97’23  /  714-565-8-00  !  tele\  6^-5081 


<  i  1  i  b  r  a  t  i  o  v. 


lb.  :  2  t  ion  Cor:  C  . 


o_:  :o  CSTO  :,J 

1.  ’inis  value  cb  ta  i  u-a-.l  by  insert:  r  j  .a  50  ohr.  re¬ 
sistor  through  cjrductivi ty  head  us  in  3  clip  leads. 

2.  This  value  obtained  by  immersion  of  temp.  sens  or  in 

ice  water  as  close  to  0°C  as  pjs.ible  while  continuous!'.' 
aon  itoring  ice  ua  ter  with  a  ca  lab  rated  thermometer . 

3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer. 

4.  Steps  $.2  and  £3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

5.  This  value  is  obtained  after  depth  calibration  with 
dead  weight  tester. 

6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water. 

7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 


/3:e.*n>.  inc./j--5  var'r  st.  sun  uiego.cabf.  92.  10/ 


/7J -5-1.3  ■ 


PROBE  ASSEMBLY  RECORD 


Jpb  No;  /  —  IJ' 
Customer  Name: 


(  Part  Number 


5138005/5136001 


513800L-1 


513 S 006-11 


513310  5 


Date  : 


^Co  Ct  'ro.  "  i 


Description 


Pressure  Case  §  Base  Plate 
with  mother  board 


Conductivity  Senior 


Temperature  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Sound  Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermi s tor 


Depth 


Demodulato  r 


Amp  lifter 


Chopper 


Dissolved  Oyv^en 


Serial  No. 


Remarks 


■i .  '  :  d  i  f 


our;  a  \  eloci 


ClP  Inter  Ocean 


A^rr'-C 

Id  t  1-1 

£>  I  r-  /2^; 


513 

CSTD  CALIBRATION 


Probe  S/N  l„X1IOll, 

Date  5  Initial iUJ . 


1.  Current  Regulator 


2.  Voltage  Regulator 
* 

3.  Chopper 

4.  Amplifier 

5.  Demodulator 


Conduct ivity 


7.  Salinity  0  20  ppt 

8.  Salinity  20-40  ppt 


Test  Point 
RED 
BLK 
WH 
RED 
BLK 
YEL 

GR 

NOTE  1 - GR 
YEL 

GREY 
NOTE  1-GREY 
BLUE 
NOTE  1  BLUE 
BLUE 
GR 


9.  Tempera  ti 


•  Voltage  or 
Scope  Picture 


DATA 

+15  +  4VDC  h'3 

-15  +  4VDC  -  1 3) 

•  0.000  +  .002  0<  V°°  0 

+  3.00  2_  •  01VDC  -f  7'°  0 

-8.00  +  .01  -  if.  0  U 

Fig  A 

180°  out  of  phase  ^ 

Fig  B  _ 

Fig  C 
Fig  D 

1S0°  out  of  phase  u 

0.00  +_  .01  »  Oc  o 

T  -2.6  +  .  2VDC  -2  (s>03 
0.000  +  0.002  C  ,£.0  0 


•p  ^  4  .  S00  +_  .  10 

0.000  +  .002 


+  V!)  ?£ 


See  table  2.1  in 
r.an  ual 


/W'V 


BUIE 

See  t  ah 
manna  1 

l e  2.1  in 

2  id  ME. 

1  hr  rnoi 

3  BLUE. 

1 

C  Ihcreoi 

'  !'U  i »  m  t\ifi ,  w  r 


HU-  /  ?M<>.  vm  il:  ,  i  *»';>;  /  ,|.j  i  >  /  u'lcv  (**}  K 


CSTD  Calibration  Cont. 


10.  Depth 

11.  Auto-Range 


12.  Dissolved  Oxygen 


13.  pH 


14.  Redox 


15.  Turbidity 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
*GREEN 


NOTE  6 -GREEN 
GREEN 


NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
pH  -  YELLOW 
NOTE  7-YELLOW 
Fe  Fe  YELLOW 

GREY 
GREY 


DATA 


Voltage  or 
Scope  Picture 

Shunt  Value _ 

+2.005  +  .005 

+6.50  .75 

+1.99  +  .ox 

-6.50  +  .75 


0.00  +_  .01 

See  calibration 
sheet 


•70  +  .01  ! 

.lv/pH  +  ,oi  i 

~  ! 

.lv/pH  +  .01  I 

I 

0.00  +  .005  / 

-439  +  .005  f<] 

0.00  +  .01  .  0c  a 

1  -00  +  .01  1~/>CC0  sU-. 

9 >7-^  y  H*  c 


t  tf  , r  \  . 


/  7  -V  U\  .  .  ,  . 


,''"v  '  *  irz  c-  p  .  .t 


InterOcean 


513  PROBE 
FINAL  CHECK-OFF 


Serial  No. 

on. 

Initials 

. ft  ' 

Date 

/sArhz 

'  / 

«  *  • 

Readout 

Computed  Values 

Conductivity 

•  0  o 

'  1-  S7 

Conductivity  , 

^  0  O  Yrt  - 

Salinity 

Salinity 

3 S~>  ")S~ Pf/~ 

Temperature 

o  ..ooi_ 

-f-jp.3  9 

Temperature 

_  £ 07-  0 

Depth 

Depth  . 

do2 

do2  •  .  .  ■ 

pH 

pH  - 

^  E 

Redox 

Redox 

Turbidity  ‘  0 

^!60.  o 

Turbidity  q^q 

/n  *  rK 
/  J  y  yJ 

vb  InterOcean 


conduct  n  r  rv  cal  i  sration 


date  )/?*)'$ 

INSPECTOR  ' 

probes/:-:  kZiiD/^ 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS  -/  ^3  ^ 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos  Probe  Value 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  front  Pin.  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


InterOcean 


CSiD  Calibration  Cont. 

-  *  ^ 

Notes  to  CSTD  DO  pH  Calibration 


1. 


This  value  obtained  by  inserting  a  50  ohm  re¬ 
sistor  through  conductivity  head  using  clip  leads. 


2. 


This  value 
ice  water 
monitoring 


obtained  by  immersion  of  temp,  sensor  in 
as  close  to  0°C  as  possible  while  continuous!’ 
ice  water  with  a  calibrated  thermometer. 


3.  This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  - 

4.  Steps  #2  and  #3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 


5.  This  value  is  obtained  after  depth  calibration,  with 
dead  weight  tester. 


6.  Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
.  of  inert  gas  (helium;  argon) . 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water 


7.  Temporary  connection  is  made  between  circuit  common 
and  the  shield  wire  of  the  pH  electrode.  (Or  the 
shield  wire  of  the  redox  electrode.) 


PROBE  ASSEMBLE  RECORD 


Job  No:  _ 

Customer  Name: 


_ _ 

(t^-Qb  [  £n  JU/M/JU 


Date  : 


Z-  M  ■ 


Part  Number 


513  <jU  05/5136001 


5138001-1 


5138006-11 


5138105 


5138006-2 


5138101 


'•r  5138020 


5138021 


5138002 


5132010 


5132011 


5132014 


5132015 


5132015-1 


5132019 


5132016 


5132116 


5132017 


5132013 


5132012 


5132018 


5132126 


5132125 


5139300 


5138110 


513401 1A 


Description 


Pressure  Case  8  Base  Plate 
with  mother  board 


Conductivity  Sensor 


Temperature  Sensor 


Temperature  Sensor 
Platinum 


Salinity  Compensation 
Network 


Pressure  Transducer 


H  Sensor 


Dissolved  Oxygen  Sensor 


Turbidity  Sensor 


Sound  Velocity  Sensor 


Current  Regulator 


Voltage  Regulator 


Conductivity 


Salinity  0-20  PPT 


Salinity  20-40  PPT 


Salinity  Auto  Range 


Temperature 


Temperature,  Platinum 
Thermistor 


Depth 


Demo dulator 


Amplifier 


Chopper 


Dissolved  Oxygen 


Protective  Cage 


Schryway  Carrying  Case 


Serial  No 


Remarks 


Turbidit 


£&&&  Velocity  li^c/ 


6 V > '{c-h 
fid  G: i'nr.'tCS 


’^5  bis  itts 


513 

CSTD  CALIBRATION 


yri  Inter-Ocean 


CUT!.  O  /) 


-•  f-S3 


D 


/\ 

u 


\v 


✓ 


*-• 

Probe  S/N  2-7/  £>  /  7 

-Id 

-  ,  if 

Date  5  Initial  !}■?  '!'  '//* 

•;?  n 

- - -  A/  • 

✓  - 

Test  Point 

•  Voltage  or 
Scope  Picture 

DATA 

1. 

Current  Regulator 

RED 

+15  +  4VDC 

a/3  . 

- 

BLK 

-J5  +  4VDC 

wh 

•  0.000  +_  .002  tO,  OOO 7 

2. 

Voltage  Regulator 

RED 

+  8.00  +_  . 01VDC 

'  f  CIO 

# 

BLK 

-8.00  +  .01 

- 

3. 

Chopper 

YEL 

Fig  A  , 

180°  out  of  phase  ^ 

4. 

Amplifier 

GR 

Fig  B 

NOTE  1-GR 

•  Fig  C 

5. 

Demodulator 

YEL 

Fig  D 

180°  out  of  phase 

GREY 

-  0.00  +  .01 

■f-  o,  OO  O 

NOTE  1-GREY 

-2.6  +  .2VDC 

6. 

Conductivity 

BLUE 

0.000  +  0.002 

- o , OOO 

NOTE  1-BLUE 

■r H4.S00  +  .10 

iW.  y  74 

7. 

Salinity  0-20  ppt 

BLUE 

0.000  +  .002 

H\/\ 

8. 

Salinity  20-40  ppt 

GR 

See  table  2.1 
manual 

in 

/ 1 

BLUE 

See  table  2.1 
manual 

in  fil  \ 

9. 

Temperature • 

NOTE  2 -BLUE 

-  '•  Thermometer/. 

•f  ■TuThernop-et. =.  r^2.  /  7 


NOTE  3 -BLUE 


InterOcean 


CSTD  Calibration  Cont. 


10.  Depth 

11.  Auto-Range 


12.  Dissolved  Oxygen 


Test  Point 
NOTE  5 -BLUE 
GREY  ' 
GREEN 
*GREY 
*GREEN 


NOTE  6 -GREEN 
GREEN 


13.  pH 


NOTE  7 

pH  7  -  YELLOW 
pH  -  YELLOW 
.  pH  -  YELLOW 


14.  Redox 


15.  Turbidity 


NOTE  7-YELLOW  ' 
Fe  Fe  YELLOW 


GREY 

GREY 


Voltage  or 
Scope  Picture 

Shunt  Value 

+2.005  +_  .005 

+6.50  .75 

+1.99  .01 

-6.50  +  .75 


0100  ^  .01 

See  calibration 
sheet 


DATA 


.70  +  .01 


.lv/pH  +  .01 
.lv/pH  +  .01 


0.00  +  .005 
.439  +  .005 
0.00  +_  .01 
1.00  +  .01 


f0OO 
-f/ 1  2  Dc)  Ss 

D'wtUi.y ! 


/ntcrOccans  systems,  me.  /  3540  aero  ct.. 


san  diego.  ca.  92123  /  714-565-S400  l  telex  69-5052 


InterOcean 


'0  InterCcean 


CONDUCTIVITY  CAL  I3?_\  s  iOM 

CATE  Its  2  7-  lL 
INSPECTOR.  ^.//- 
PROBE  S/M  b^jL L /  7 

EV.?JV.  iS£,  »'•  ■? 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Millimhos 


NOTE: 


Probe  Value* 

-  Q  .ooO 

•  2<3,Q7  - 

*7  .. 


60 _  0 >  ^  -3 

I_7 0 _  ,  7  ^  ^ 

Probe  value  can  be  obtained  from  either  514-A 
C.S.T.D.  Readout  digital  display  or  . front  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter. 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


IntcrOceans  systems,  inc.  /  3540  aero  ct  .  sail  diego.  ca.  92  123  /  714-565-8400  /  telex  69-50S2 


CSiD  Calibration  Cont. 


Notes  to  CSTD  DO  pH  Calibration 


This  value  obtained  by  inserting  a  50  ohm.  re¬ 
sistor  through  conductivity  head  using  clip  leads. 

This  value  obtained  by  immersion  of  temp,  sensor  .ui 
ice  water  as  close  to  0°C  as  possible  while  continv ’ slv 
monitoring  ice  water  \>ith  a  calibrated  thermometer. 

This  value  obtained  by  immersion  of  temp,  sensor  in 
room  temperature  water  while  continuously  monitoring 
temperature  with  a  calibrated  thermometer.  • 

Steps  “2  and  #3  are  done  with  stainless  steel  shield 
removed.  Care  must  be  taken  not  to  damage  sensor 
while  shield  is  removed. 

This  value  is  obtained  after  depth  calibration  with, 
dead  weight  tester. 

•  •  j 

Zero  adjust  is  set  with  sensor  enveloped  in  atmosphere 
of  inert  gas  (helium;  argon). 

Gain  adjust  obtained  in  fully  air  saturated  fresh  water ^ 

Temporary  connection  is  made  between  circuit  common  '  * 
and  the  shield  wire  of  the  pH  electrode.  (Or  the  .  , 

shield  wire  of  the  j.edox  electrode.).  _  ,  - 


interOceans  system*.  inc.  /  3549  aero  ct.,  vtn  (licgo.  ca.  92t'J3  /  7l4-565-o40u  /  telex  69-50S2 

’  \ 


CSTD  CALIBRATION 


Probe  S/N _ Clf 

Date  &  Initial 


Voltage  or 

Test  Point  Scope  Picture 


1.  Current  Regulator 


2.  Voltage  Regulator 


3 .  Chopper 


4.  Amplifier 


5.  Demodulator 


0  i*  f  F*  4. 

/  ^ 


0  Uu 

OK 


o  K 


oft 


6.  Conductivity  0  /£ 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 

9.  Temperature 


DATA 

,L  MsJ 

-  tz.*H 

4 

+ 

-  T.^ 


10.  Turbidity 


p: 


FINAL  CHECK-OFF 


SERIAL  NO.  <cxZ?J<f)Gj 

INITIALS  _ 

DATE 


READOUT  COMPUTED  VALUES  .  NOTES 


CCNDUCTI 
BEFORE 
ZERO/SPAN 
.0°°  W.^ 

VTTY 

AFTER 

ZERO/SPAN 

CONDUCTIVITY 

Ty.  *ye 

Se*> 

SALINITY 

SALINTIY 

.  /7T 

TEMPERAT 

G,C® 

URE 

©-00 

TEMPERATURE  1 

0.(90 

DEPTH 

DEPTH 

“2 

°°2 

<pH. 

pH 

JffiBOX 

REDOX 

Y 

TURBIDITY 

1  .  Th 7 

s<?v  1.  000 

o<-t 


•cf 


>S 


7? 


r 


V 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  S00  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conduct l v 1 ty 
Mill lohms 

_ 

(0 


Z  o 


3o 


VO 


<  0 


lo  O 


1± 


Probe  Va 1 ue 


(  o  o 

_ 

S  00 
<-/  Ov 

-4.9J 

s  .  <? 


f 


NOTE:  Probe  value  can  be  obtained  from  either  S14-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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CSTD  CALIBRATION 


Probe 


^znn  pz 


Date  i  Initial 


Test  Point 


I  Current  jt 


D .  f  PtA 


Voltage  or 
Scope  Picture 


DATA 

OC  t  ')’)  &*** 

,  /  /*  o  f 

4  (2.1^  ^ 


♦  H? 


/  V  ■  •  i  *'  a  «j  e  Regulator 


4  T  •  S  <^+" 
-  ■).<*»* 


■  roe  r 


O/C 


4  .  ;utu 


o  A. 


Demodulator  O /( 


h.  Conductivity 


- .  sal inity  0-20  ppt 
H.  Salinity  20-40  ppt 


9.  Temperature 


s  p+^  ./v<,  i  sa1  t  rico  r 
s  T“  Tk>  <  - 


10.  Turbidity 


r~t 


PROBE 


FINAL  CHECK-OFF 

SERIAL  N0._  bzlieo-z-, 

INITIALS  _ 

DATE 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Milliohms 

* 


/ 


2 


3 


4 


6 


£> 


Z 


P-9  oc-f  7 


Probe  Value 


-.</  . 

/,  DO 

'•99 

3.00 

V.  00 

r.oo 

7,9? 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N _ Q,  ZTJQ 

Date  &  Initial 


Voltage  or 

Test  Point  Scope  Picture  DATA 


1.  Current  Regulator 


D  / 

I  n 


t  *9  c*-i  ?*?  0e*— 
.2  A*.J  ^ 


-  17..  iS  + 
i  ft.  it>  4 


2.  Voltage  Regulator 


3 .  Chopper  o  K 


f  S.o©  * 

-  ^.e>&  * 


4.  Amplifier 


oK 


5.  Demodulator 


o  K. 


6.  Conductivity 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 

9.  Temperature 


10.  Turbidity 


PRO] 


BE 

FINAL  CHECK-OFF 


SERIAL  NO.  <S>Z7$00> f 

INITIALS  _ 

DATE 


READOUT  COMPUTED  VALUES  NOTES 


OONDUCTI 

BEFORE 

ZERO/SPAN 

.0° 

VI TY 

AFTER 

ZERO/SPAN 

(XNIXXTIVITY 

oC 

Oi  x>  A 

SeM*/d } 

SALINITY 

• 

SALINITY 

TEMPERA! 

0 .02, 

URE 

0.00 

TEMPERATURE 

S.CO 

4  ?  ©«jf- ^ 

DEPTH 

DEPTH 

D°2 

D°2 

PH 

pH 

REDOX 

REDOX 

TURBIDIT 

/•q' 

Y  ^ 

3^ 

* 

TURBIDITY 

t.Z&O  l^S' 

1 .  000 

o<.1~ 


o& 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Milliohms 

¥ 


10 


lo 


lo 


JS° 

u 


7 


o<A  7<j 

D» — . 


Probe  Value 

Of,  oo 
>■0  o 

3-oo 

1,00 

_ £  ■  oo _ 

b ,  ov _ 

7,oo 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N _ a  2-  /  /  ~  / DO~? 

Date  &  Initial  OC-4 


1.  Current  Regulator 


Test  Point 


Voltage  or 
Scope  Picture 


+  #11 


DATA 
oc4  7S 


,  2.<kJ 

4 


f  7 

-  7,V}f 

3.  Chopper  o£ 


2.  Voltage  Regulator 


Ou) 


4.  Amplifier 


Off 


5.  Demodulator 


0  < 


6.  Conductivity  o(( 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 


9.  Temperature 


(£  b  o  K 


10.  Turbidity 


4-  b  set)  str  v  rtadlt/Jj 

u7A4_*A. 

(V  6<*  <h  -  tuul  aGfl  btc.  AU*K  ^ 


9  *1  fttf 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will 

be  obtained  when  probe 

is  calibrated 

Conductivity 

Probe  Value 

Milliohms 

* 

exit  -}<) 

o 

o 

/o 

(,00 

lo 

A.OO 

3o 

3.00 

*10 

o 

o 

So 

TrO  ( 

Is  0 

fa, 00 

n 

~>,0l 

NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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CSTD  CALIBRATION 


Probe  S/N _ 

Date  &  Initial 


^2  m  OL 


Test  Point 


o<*~ 

Voltage  or 

Scope  Picture  DATA 


1.  Current  Regulator 


2.  Voltage  Regulator 

3 .  Chopper  ^  C 

4.  Amplifier  0^ 


5.  Demodulator  o/C 


t  A*- 


oi*)4  ^ 


—  ft.*  7 

4 

+  T.oo 

- 


6.  Conductivity 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 

9.  Temperature 


iO 


•'-v 


3?  eot 

T>/<L 


10.  Turbidity 


PRO! 


BE 

FINAL  CHECK-OFF 


SERIAL  NO.  (^2J±Q0& 

INITIALS  _ 

DATE 


READOUT  COMPUTED  VALUES  ,  NOTES 


CCNDUCTI 

BEFORE 

ZE^O/SPAN 

VITY 

AFTER 

ZERO/SPAN 

CONDUCTIVITY 

l»r>  a)  '  +  CUajO^ 

SALINITY 

SALINITY 

- 

TEMPERAT 

O.OO^ 

URE 

o  .000 

TEMPERATURE 

DEPTH 

DEPTH 

D°2 

do2 

pH 

pH 

REDOX 

*\f 

REDOX 

uj/*K 

Y 

*• 

TURBIDITY 

1  -  o  { 

« 


7 } 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Milliohms 

_ & _ 

_ tQ _ _ 

3o 


Ho 


So 


foO 

U- 


Probe  Value 

3o  oc±  l*\ 

(S .  o  o 
t.  of 
X-oo 
1.0/ 

H-ot 

C-o/ 

/o'OO 
7.00 _ 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N _  cfc. 

Date  &  Initial _  _ 


Test  Point 


Voltage  or 

Scope  Picture  DATA 


1.  Current  Regulator 


2.  Voltage  Regulator 


3 .  Chopper 


4.  Amplifier 


5.  Demodulator 


O 

OlC 


°  (( 
t>K 


4  ot4  7^  ,  ^ 

1 3 


-  /Z,*> 

4 


'  7.tf  4 


6.  Conductivity  O^ 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 

9.  Temperature 


10.  Turbidity 


FINAL  CHECK-CFF 


SERIAL  NO.  CeZXiQoZ 

INITIALS  _ 

DATE 


READOUT _ ,  COMPUTED  VALUES  . _  NOTES 


CCNDUCTI 

BEFORE 

ZERp/SPAN 

*  & 

VITY 

AFTER 

ZERO/SPAN 

CONDUCTIVITY 

cUaaJM 

SALINITY 

SALINITY 

TEMPERAl 

C.OO 

URE 

TEMPERATURE 

0.60 

j(D6«-  170^^  ^Z0 

DEPTH 

DEPTH 

*>2 

D°2 

pH 

pH 

REDOX 

REDOX 

TURBID IT 

K* 

Y 

/V 

TURBIDITY 

•**'  (  ,o  o  1  ( 

•  i 

a**  o*J  79 


*9 


®cT  ;<j 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivi ty 
Mi  1 1 iohms 

_ 9L _ 

10 


xo 


3  Q— - 
%  Vo 


fc>  0 


?« 


Probe  Value 

f  ,  oo 

/.»» _ 

2,  o  0 


3,00 

4.»0 


GAO 

6,00 

7,oo 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N _ CoZJl O 

Date  &  Initial 


1.  Current  Regulator 


2.  Voltage  Regulator 


3.  Chopper 


Test  Point 


Voltage  or 

Scope  Picture  DATA 


-  fL.W 

f 


ouA  jo 

°(( 


- 

+  7  .SS 


4.  Amplifier 


oic 


5.  Demodulator 


0  f( 


6.  Conductivity 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 

9.  Temperature 


10.  Turbidity 


isgggi 


SERIAL  NO.  &Z7101O 


INITIALS 


FINAL  CHECK-OFF 


_ READOUT _ 

conductivity 

BEFORE  j  AFTER 

ZERO/SEAN  ZERO/SPAN 


ZERO/SEAN 


SALINITY 


COMPUTED  VALUES 
CONDUCTIVITY 


SALINITY 


_ NOTES 

U)*S  It,  . 


Z°i  7<) 


TEMPERATURE 


TEMPERATURE 


0.60  <3  -0£7 


(5.  <5><? 


DEPTH 


DEPTH 


REDOX 


REDOX 


TURBIDITY  n 


TURBIDITY 


j>  ,  g>  y 


(  ,0  4 


oil-  7 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 


Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity 

Milliohms 

0 


t  o 


Lo 


£C|  OC.+  7^ 

t>- — 


Probe  Value 


qg .  oo 

f.DO 


-iS. 

H  o 

Co 

(o  O 

10. 


2.00 
.  o  o 
€.00 
5.9°) 

fcsfrr  ?.oo 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N _ _ 

Date  &  Initial 


cjfrgii 


Voltage  or 

Test  Point  Scope  Picture 


1.  Current  Regulator 


2.  Voltage  Regulator 

-vtv  <&-0D H 


3.  Chopper 


4.  Amplifier 


ore 


5.  Demodulator 


t>  (C 


6.  Conductivity 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 


9.  Temperature 


DATA 
ocJt~  7*7 

•f-  U  •  'S' 
-  (l  ■  3o 

1.7 

4  -7 
-  1 


10.  Turbidity 


CONDUCTIVITY  CALIBRATION 


DATE _ _ 

INSPECTOR _ ' 

PROBE  S/X _ 

CONDUCTIVITY  CALIBRATION  STANDARD 

Model  500  CS  b  .  ^  ^ 

X  _ 

1  .  OO 

Probe  value  will  be  obtained  when  probe  is  calibrated 

Probe  Value 

oc-V- 

$  ,  OO 
/.OO 

<■  99 
3.00 
y  ,oo 
,oo 

7  /OC3 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 


Conductivity 

Milliohms 

_ 

/o 


4-o 


(dO 


u 


Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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CSTD  CALIBRATION 


Probe  S/N _ 

Date  &  Initial  ■ 


Voltage  or 

Test  Point  Scope  Picture  DATA 


1.  Current  Regulator 


,  H 

-  .  3?  j 

+  it.  2C>  ,/ 


2.  Voltage  Regulator 


0 


3 .  Chopper 


-  7.99 

+  1.99 


4.  Amplifier 


0  « 


5.  Demodulator 


o  /< 


6.  Conductivity 


o  « 


7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 


9.  Temperature 


10.  Turbidity 


PROBE 


final  check-off 


SERIAL  NO.  £>Z¥iO  1~2- 

INITIALS  _ 

DATE 


READOUT  COMPUTED  VALUES  NOTES 


CONDUCTI 

BEFORE 

ZERO/SPAN 

VTTY 

AFTER 

ZERO/SPAN 

CONEUCTIVITY 

P<da\'+  cj\Adyf 

Se++  .  >4  j 

i  1  ot+  7*7 

SALINITY 

SALINITY 

TEMPERA1 

<5.6)0 

URE 

9.00 

TEMPERATURE 

&.oo 

C Jt  0° C-  1  7  sf> 

DEPTH 

DEPTH 

do2 

°°2 

pH 

PH 

REDOX 

REDOX 

TTJ^BJDn 

Y  • 

‘'a(P 

*  1 

TURBIDITY 

1.  ? 

s  /  .  0 

oc'i'  79 


CONDUCTIVITY  CALIBRATION 


DATE_ 
INSPECTOR_ 
PROBE  S/X_ 

CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 

Probe  Value 

_ top 

Z  ■  O  o 

3, 

oi 

r,  o  / 

(3.01 
7,60 

NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


Conductivity 

Milliohms 


1 

z 

5 


_£ 

1 


CSTD  CALIBRATION 


Probe  S/N _  &21LO  13 


Date  &  Initial 

Test  Point 

1.  Current  Regulator 

;^pur 

2.  Voltage  Regulator 

3.  Chopper 

4.  Amplifier 

Oft 

5.  Demodulator 

of c 

Voltage  or 
Scope  Picture 


-+  /  l,  t 
_  //.i? 


6.  Conductivity 

7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 


9.  Temperature 


10.  Turbidity  <0*^ 

|SC  cjt 


G- 

o(-P  * 


O 


DATA 

oc4~  n 


;  a'  vJ 

7.9V 

-  7-<^ 


OofK 

.c+  79 


id 


SERIAL  NO. 


INITIALS 


FINAL  CHECK-OFF 


_ READOUT _ 

CX3NDUCTIVITY 
BEFORE  AFTER 

Z^gp/SPAN  ZERO/SPAN 

_ 

SALINITY 


COMPILED  VALUES 
COETOUCTIVTTY 


SALINITY 


NOTES 


T>,e>/oV  CJU.A«i^e 


l<\  oct  V} 


TEMPERATURE 

\r*d&£> 


O.CAo  O.oo 


DEPTH 


TEMPEnUVIURE 


DEPTH 


A  o  c  2^v<&n 


REDOX 


REDOX 


TUjpiDITY  <£<P  s' 


TURBIDITY 


.  44 3 


\,0° 


z°j  0^V  19 


CONDUCTIVITY  CALIBRATION 


DATE 
INSPECTOR 
PROBE  S/X 


CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 

Probe  Value 

jf.oo 

1,00 

3.r? 

C.0Q 

^9% 

NOTE:  Probe  value  cp_  L<=  o_  lined  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


Conductivity 

Milliohms 

l 

(o 

LQ 


3o 


So 


o  o 


7(3 


CSTD  CALIBRATION 


Probe  S/N 


Date  &  Initial 


Test  Point 


1.  Current  Regulator 


2.  Voltage  Regulator 


3.  Chopper 


4.  Amplifier 


5.  Demodulator 


6.  Conductivity 


7.  Salinity  0-20  ppt 

8.  Salinity  20-40  ppt 


9.  Temperature 


10.  Turbidity 


Voltage  or 
Scope  Picture 


DATA 


.  M 


-  (z-.n 

+  iz.n 

+  7.  n 

-  7 ,  S  ^ 


V 


SERIAL  NO. 


INITIALS 


FINAL  CHECK-OFF 


READOUT 


COMPUTED  VALUES 


CONDUCTIVITY  CONDUCTIVITY 

BEFORE  j  AFTER 

ZERO/SPAN  ZERO/SPAN  °  ^ 


_ NOTES 

Dio /o  '4-  clL 


ocf 


SALINITY 


SALINITY 


TEMPERATURE 


TEMPERATURE 


e>*c.  ^eJry?sf> 


tS'.CO 


DEPTH 


'134 


i 

4T+.S& 


O.  50 


DEPTH 


4.344 


o’l  L  R® 
jyeAUfrsf 


REDOX 


REDOX 


TURBIDITY  ^ 
o*  <*>  1 

/>  <1^1 


TURBIDITY 


lJ,A  5  .3 


a«t  \.0 


**)  DU  ?S 


CONDUCTIVITY  CALIBRATION 


DATE_ 
INSPECTOR_ 
PROBE  S/X_ 

CONDUCTIVITY  CALIBRATION  STANDARD 
Model  500  CS 

Probe  value  will  be  obtained  when  probe  is  calibrated 


Conductivity  Probe  Value 

Milliohms 


NOTE:  Probe  value  can  be  obtained  from  either  514-A 

C.S.T.D.  Readout  digital  display  or  from  Pin  D 
on  the  Recorder  outlet  with  a  digital  volt 
meter . 

Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 


CSTD  CALIBRATION 


Probe  S/N 


62 .?JolS 


Date  &  Initial 


Test  Point 


Voltage  or 

Scope  Picture  DATA 

2<\  otV 


1.  Current  Regulator 


"Di  f1  F  <=-«-  « — 


+ 

- 


2.  Voltage  Regulator 


3.  Chopper  ° 


O  oJ  •t-jOudt 


-f  '?.<^c7 

-  7. 


4.  Amplifier  q>  1C 


5.  Demodulator  q  (< 


6.  Conductivity 
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on  the  Recorder  outlet  with  a  digital  volt 
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Make  certain  that  the  lead  that  is  passed  through 
the  conductivity  head  is  a  very  low  resistance. 
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